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1.0 INTRODUCTION

This Remediation Implementation and Post-Remediation Monitoring Report has been
prepared by AMEC Environment & Infrastructure, Inc. (AMEC) at the request of Raobert
Bosch Tool Corporation (RBTC) for the RBTC Leitchfield Division Building #1 facility (LDB
#1) in Leitchfield, Kentucky (Figure 1). Investigation activities have been conducted at
the site since late 2003; remedial activities have been conducted concurrently with
additional investigations since 2010. Investigation and remedial activities have focused
on chlorinated volatile organic compounds (CVOCs) in groundwater.

The subject property consists of a tract of land approximately seven acres in size,
developed with an 86,000 square foot former manufacturing facility and associated
outbuildings. The property is located north of downtown Leitchfield at 410 Embry Drive,
approximately 800 feet west-southwest of the intersection of Embry Drive and Salt River
Road in Leitchfield, Grayson County, Kentucky. RBTC sold the property to Lots LLC,
owned by Mr. Marty Higdon, in late 2010. The property is currently used primarily for
warehousing, and a small retail electronics store is located in the front of the building on
the northeast corner. The site location is shown on the topographic map in Figure 1. The
site vicinity is shown on the aerial photograph in Figure 2.

AMEC submitted a report on November 12, 2013 that summarized activities conducted
during the first part of 2013 (April through August). The report was titled Additional
Investigation and Remediation Activities, April 2013 through August 2013, Robert Bosch
Tool Corporation, Leitchfield Division Building #1, Leitchfield, Grayson County, Kentucky.
It included the results of monitoring well installation activities (June 2013, MW-29 through
MW-31), groundwater monitoring conducted in June 2013, and remediation activities (pit
and impacted soil removal) conducted in the former wastewater treatment room (WWTR).
The report included recommendations for additional sampling and remediation activities to
be conducted for the remainder of 2013.

The following report summarizes planning and field activities conducted between October
2013 and May 2014, which included the following tasks:

o Limited interim groundwater sampling of selected wells in October 2013 and
January 2014.

e Submittal of an Underground Injection Control (UIC) permit request (Request for
Rule Authorization for Injection of BOS 100® and 3-D Microemulsion) in November
2013 to the United States Environmental Protection Agency (USEPA), Region 4,
Ground Water/UIC Section, for approval to install Geoprobe® direct-push borings
and long term reinjection wells as Class V injection wells. The UIC request was
approved by the USEPA in December 2013.

e Pre-injection water level survey (December 3, 2013).



Remediation Implementation and Posi-Remediation Monitoring Report November 7, 2014
AMEC Project 6251-12-1002 RBTC LDB#1 - Leitchfield, Kentucky

L ]

On December 10, 2013 and January 7, 2014, installation of four shallow zone
remediation test wells (TW-16, TW-17, TW-18, TW-19), two wells associated with
a sodium bicarbonate pilot test conducted near MW-8 (TW-16 and TW-1 7) and two
wells (TW-18 and TW-19) associated with areas to be monitored south of the
former WWTR.

Pilot testing of remedial amendments including:

o On December 10, 2013, use of sodium bicarbonate near MW-8 to test the
added effectiveness of maintaining anaerobic dechlorinating conditions
within the optimal pH range,

o On January 24, 2014, use of Regenesis Oxygen Releasing Compound®
(ORC) in a filter sock near MW-14 to test for effectiveness of increasing
the dissolved oxygen (DO) of the formation to increase aerobic degradation
of vinyl chloride, and,

o On February 3, 2014, use of Dehalococcoides bacteria (DHC) near MW-13
to test the effectiveness of increasing the bacterial population
(bioaugmentation) for treatment in the plume area.

Injections of Trap and Treat BOS 100® (BOS 100) in the source area and
Regenesis 3D Microemulsion™ - Factory Emulsified (3DMe) in the plume area
through new and existing injection points.

Post injection monitoring conducted from February 2014 through May 2014, which
included field parameter monitoring and one comprehensive round of groundwater
monitoring in May 2014.

Section 2.0 describes the field activities performed from October 2013 through February

2014.

Section 3.0 discusses post-remediation groundwater monitoring activities.

Section 4.0 presents remediation implementation and groundwater monitoring results.
Section 5.0 presents conclusions and recommendations. Section 6.0 provides
qualifications to the content of this report.

1-2
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2.0 FIELD ACTIVITIES

Monitoring well locations are shown on Figure 3. A well construction summary table for
permanent monitoring wells and former water supply wells is included as Table 1. A well
construction summary table for remediation test wells and sentinel wells is included as
Table 2. The following sections describe the field activities performed by AMEC from
QOctober 2013 through May 2014.

2.1 OCTOBER 2013 LIMITED GROUNDWATER SAMPLING

Prior to completion of the previous report (Additional Investigation and Remediation
Activities, April 2013 through August 2013, dated November 2013) and while preparing
recommendations regarding additional injections, AMEC performed limited groundwater
sampling of selected wells in key areas to determine locations for additional injections of
3DMe. On October 7, 2013, AMEC personnel performed low-flow sampling of seven
monitoring wells and two sentinel wells (MW-5, MW-8, MW-13, MW-17, MW-21, MW-22,
MW-23, SW-3 and SW-4). Groundwater levels were gauged in these wells prior to well
purging. Low-flow sampling methods were used to the extent practical for well purging
and sample collection. Sentinel well SW-3 purged dry very quickly and did not recover for
sample collection. During well purging, field parameter readings were collected from each
well, including temperature, pH, specific conductance (SC), oxygen reduction potential
(ORP), DO, and turbidity.

All samples were maintained chilled in a cooler on ice, and shipped for analysis to ESC
Lab Sciences (ESC) in Mt. Juliet, Tennessee. All groundwater samples were analyzed for
volatile organic compounds (VOCs) by USEPA Method 8260B and Total Organic Carbon
(TOC) by USEPA Method 9060A. Water level measurements are summarized on Table 3
and field parameter readings are included on Table 4 (final reading only). The laboratory
report is provided in Appendix A.

2.2 REMEDIAL INJECTION ACTIVITIES SUMMARY

From December 3, 2013 through February 7, 2014, AMEC and its subcontractor AST
Environmental, Inc. (AST) implemented a second round of injections to continue
implementation of the two selected primary remedial technologies. The two primary
technologies selected for remediation of the shallow groundwater zone are:

e Adsorption of the chlorinated organic compounds followed by iron-catalyzed
abiotic reductive dechlorination, using BOS 100 in the Source Area; and,

e Biostimulation of naturally-occurring bacteria by injection of 3DMe in the secondary
source areas and the surrounding less concentrated plume areas, to promote
biologically-facilitated breakdown of the CVOCs by reductive dechlorination.
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Prior to remedial activities, water level gauging was performed in all onsite and nearby
wells on December 3, 2013, using an electronic water level indicator (WLI) to measure the
depth to water from the top of the well casing in each well. The WLI was decontaminated
with a solution of Alconox® and store-bought distilled water, and rinsed thoroughly with
distilled water between each well.

As part of the second round of injections, some variations on the primary technologies
were implemented, as described in more detail below. The following major activities were
performed:

e Installation of two remediation test wells, TW-16 and TW-17, between MW-8M and
permanent biostimulation injection point F12P, and implementation of a pilot test at
MW-8 using 3DMe and sodium bicarbonate in injection point F12P.

« |Installation of eight new permanent biostimulation injection points, and injection of
318 gallons of concentrated 3DMe and approximately 15 pounds of sodium
bicarbonate in those points.

e Injection of 105 gallons of 3DMe and 270 pounds of sodium bicarbonate in 42
existing permanent injection wells.

* Injection of 4,820 pounds of BOS 100 into 72 new direct push technology (DPT)
borings.

¢ Installation of a new monitoring well, MW-32, directly south of MW-14, and
placement of a filter sock containing ORC in MW-32.

¢ Introduction of DHC bacteria in permanent biostimulation injection points G2P and
G4P, for bioaugmentation.

< Installation of two remediation test wells south of the WWTR, TW-18 and TW-19,
in order to fill holes in the groundwater monitoring well network.

» Survey of new wells and field parameter/groundwater monitoring throughout the
process.

Photographs from the injection activities are provided in Appendix B. The following
sections describe major activities associated with the additional injections.

2.3 HEALTH AND SAFETY MONITORING

An updated project-specific Health and Safety Plan (HASP) was prepared for the project
to address specific job hazards and work procedures required during remediation
implementation and groundwater monitoring activities. The HASP included chemical and
material handling, remediation drilling techniques, amendment injection procedures, and
spill response and emergency procedures. The HASP was developed in accordance with
Occupational Safety and Health Administration (OSHA) requirements (29 CFR 1910.120)

2-2
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and was reviewed and signed by all individuals (AMEC personnel and other) present at
the site for the purpose of remediation and monitoring activities.

Level D personnel protective equipment (hard hat, safety glasses, gloves, steel toed
boots, etc.) was used at all the times by AMEC and AST personnel. Tyvek® suits were
used by AST personnel during handling of BOS 100 and 3DMe products. In addition, a
MultiRae 10.6eV multigas detection meter was used to monitor levels of oxygen (O,),
carbon monoxide (CO), VOCs and presence of combustible gases relative to the lower
explosive limit (LEL) during remedial activities. The meter was calibrated daily prior to
commencement of work. A fresh air calibration was performed on the meter initially and
then it was calibrated with 100 parts per million (ppm) isobutylene for VOCs using single
sensor calibration. The meter was then calibrated for CO/H,S/LEL/O, with mixed
calibration gas containing: 10 ppm CO, 50 ppm H,S, 2.5 percent (%) Methane (50% LEL),
18% O, and Nitrogen (balance).

During remedial activities, H,S and combustible gases (LEL) were not detected on the
multigas detection meter. CO was detected during the injections and was in the range of
1 to 48 ppm. The elevated CO readings were observed while using the forklift to move
equipment and pallets of materials during remedial activities. Field personnel were
evacuated from the area when elevated CO readings were detected. VOCs were
generally not detected, except for low levels of VOCs on a few occasions, in the range of
0.1 to 0.9 ppm, interpreted to be caused by the spray paint used to mark injection
locations. Elevated VOC readings were detected on January 8, 2014, between 1.1 and
3.5 ppm, while injecting BOS 100 in injection Zone 2. A Draeger pump was used with a
vinyl chloride detection tube and with 5 strokes the detection tube measured between 0.5
and 1.0 ppm. The area was immediately evacuated and monitored with the multigas
meter. Supplementary ventilation was provided with industrial fans when additional
injection work was performed in the room at later dates.

2.4 BIOSTIMULATION — 3DME AND SODIUM BICARBONATE

The main 3DMe injections were conducted in two phases from December 11 through
December 13, 2013, and from January 21 through February 7, 2014. A total of 3,200
pounds (Ibs), or approximately 384 gallons, of 3DMe concentrate was delivered to the site
on December 4, 2014 in eight 55-gallon polyvinyl chloride (PVC) drums, each drum
containing 400 Ibs (approximately 48 gallons) of concentrate. A total of 400 pounds (48
gallons) of 3DMe concentrate was delivered to the site on January 31, 2014 in one 55-
gallon PVC drum. Sodium bicarbonate was purchased from a pool supply company in
Elizabethtown, Kentucky.

3DMe was delivered onsite as an amber colored semi-viscous liquid concentrate. 3DMe
was diluted in the field by adding water to form an easy to handle and pumpable
microemulsion with a relatively high hydrophilic/lipophilic balance (HLB.) This high HLB
allows dilute 3DMe suspensions to be well-distributed within contaminant plumes. After
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field emulsification, the material becomes a less viscous, watery, cream-colored
microemulsion.

During field emulsification, a specific pre-calculated volume of the 3DMe concentrate was
added to the water in a recirculating mixer tank to prepare the injectate. Sodium
bicarbonate was also added in a pre-calculated volume to the mix tank. A high-pressure
liquid ring pump was used to pump the 3DMe injectate through an injection head attached
to a direct push drilling rod. The following sections describe both types of injections, those
completed in newly drilled and installed injection wells, and those completed into existing
onsite wells installed in late 2012 as part of the first round of remedial injections.

2.41 MW-8 Pilot Test for pH

In order to test the added effectiveness of maintaining anaerobic dechlorinating conditions
within the optimal pH range, AMEC performed a pilot test in the vicinity of MW-8. The
purpose was to test the effectiveness of introducing additional biostimulation amendments
supplemented with a pH adjustor (sodium bicarbonate). On December 10, 2013, AMEC
began the pilot test by installing two remediation test wells at the locations shown on
Figure 3 between MW-8M and permanent biostimulation injection point F12P. These
wells, referred to as TW-16 and TW-17, were installed using DPT drilling methods to
probe refusal. The two new remediation test wells were constructed of 3/4-inch diameter,
Schedule 40 PVC, flush-threaded well casing and manufactured well screen with 0.010-
inch machined slots. The wells were constructed with ten feet of screen. A washed sand
filter pack was placed around each well screen from the bottom of the boring to
approximately two feet above the top of the well screen. A minimum two-foot thick
bentonite seal (consisting of hydrated bentonite chips) was placed above the washed
sand filter pack, and concrete was placed at the top, above the bentonite seal. The wells
were finished with 4-inch diameter bolting manhole covers set in concrete pads flush with
the ground surface. Well logs are included in Appendix C.

After installation, approximately 201 gallons of a mixture of 3DMe and sodium bicarbonate
was placed in permanent injection well F12P (one gallon 3DMe concentrate, seven
pounds sodium bicarbonate and 200 gallons of water). The location of F12P (row F,
permanent injection well 12P) is depicted on Figure 4. Temperature, pH and SC readings
were collected from TW-16, TW-17 and MW-8 prior to and right after injection of the
3DMe/sodium bicarbonate mixture. Prior to injection, the pH ranged from 6.44 standard
units (s.u.) in TW-17 to 6.73 s.u. in TW-16. SC readings ranged from 0.47 milliSiemens
per centimeter (mS/cm) in TW-16 to 1.03 mS/cm in MW-8. Post injection (same day), the
pH increased most significantly in TW-17, the closest well to F12P, from 6.44 s.u. to 7.56
s.u. In addition, SC increased most significantly in TW-17 from 0.75 mS/cm to 2.51
mS/cm and 3DMe was visible in the well. By two days after the injection, the pH levels
had returned to pre-injection levels in all three monitoring wells, though temperature and
SC were still elevated compared to baseline. Based on the results of the pilot test, AMEC
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adjusted the amount of sodium bicarbonate originally planned for injection. In most cases,
the quantity was doubled above the original planned injection quantity.

2.4.2 New Injection Wells

On December 12 and 13, 2013, a total of eight new soil borings and permanent injection
wells were advanced and installed via DPT using a track mounted Geoprobe® 7720DT rig
(exterior locations) and a track mounted Geoprobe® 54LT rig (interior locations), equipped
with 1.5-inch to 2.5-inch drill rods, to perform 3DMe injections. The new injection points
were installed on row F (F35P, F36P, F37P and F38P), row D (D30P, D31P and D32P)
and row C (C23P). Locations of the newly installed points are shown on Figure 4. A
detailed summary of the injection dates and volumes for each 3DMe boring is included as
Table 5 and a summary by row is included as Table 6. A total of 318 gallons of 3DMe
concentrate and 15 pounds of sodium bicarbonate were installed in the eight new
permanent injection wells.

The manner of drilling and injection was similar to the methods used during previous site
injections. As the DPT borings were advanced, injections were performed to enhance the
formation permeability by propagating fractures through application of injectate under
pressure. The solution was injected using a positive displacement pump. Fluid discharge
from the pump was connected directly to the DPT rods for injection into the matrix. The
DPT rods were equipped with slotted, retractable drive points that permit injection at
multiple levels during the same push. As the drill rods were advanced, injections were
performed in a top-down manner at three to five depth intervals, spaced approximately
two feet apart vertically, ranging from 11 to 17 feet below ground surface (bgs) or to top of
weathered shale.

The permanent injection wells were installed with 3/4-inch inside diameter (ID) Schedule
40 PVC flush-threaded riser pipe with the bottom section consisting of 0.010-inch machine
slotted PVC screen with an end cap. A No. 20-40 sieve silica sand pack was installed to
one foot above the top of screen, followed by a No. 30-65 fine-sand seal and grout seal
(consisting of 95% cement and 5% powdered bentonite), and concrete was placed at the
top, above the grout seal. The well risers were terminated approximately two to four
inches below the ground or floor surface. The wells were completed with a 4-inch
diameter aluminum skirt and cover set in a 12-inch diameter x 4-inch deep concrete pad
flush with the ground surface inside the plant building and in a 12-inch x 12-inch x 4-inch
concrete pad flush with the ground surface elsewhere.

2.4.3 Existing Injection Wells
A total of 42 existing permanent injection wells (those installed as part of the previous
remedial action) used for supplemental injection amendments (3DMe and sodium

bicarbonate) are depicted on Figure 4. Wells used for amendment injections in 2014 are
colored in pink. A manifold system with flow control and meters was used to deliver
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product to multiple wells simultaneously. A total of 105 gallons of 3DMe concentrate and
270 pounds of sodium bicarbonate were used in batch mixes and delivered to the existing
wells.

A detailed summary is included as Table 5. Measurements were estimated based on
visual observations of the gallon markings on the totes and mixing tank while the injectate
was field emulsified. Any variation in quantities between the text and summary tables is
related to differences in estimating methods on a batch versus local application scale.

2.5 SOURCE AREA - TRAP AND TREAT BOS 100

A total of 23 drums, each containing about 210 Ibs, or a total of 4,830 Ibs of BOS 100,
were shipped to the site on December 11, 2013. The drum contents consisted of BOS
100 stored in nitrogen, to keep the BOS 100 (which is reactive with oxygen) from
contacting air. One drum at a time was opened and flooded with water to displace the
nitrogen gas and keep the contents stable prior to and during mixing with water for
injection. A specific pre-calculated amount of the wet BOS 100 was added to water in a
re-circulating mixer tank, to prepare an injectable slurry. The weight of wet BOS 100 to
volume of slurry or injectate was approximately 1:1 in Zones 1B, 2, and 7 (one pound of
BOS 100 in one gallon of prepared slurry), while in Zone 6 the mix ratio was 1:2 (more
dilute, with one pound of BOS 100 in two gallons of prepared slurry). A high pressure D35
Wanner Engineering positive displacement pump capable of 35 gallons per minute (gpm)
at 1,200 pounds per square inch gauge (psig) was used to pump the BOS 100 injectate
through an injection head attached to a direct-push drilling rod, and the granules of BOS
100 were sheared in the injection head to a smaller size as they were emplaced by
pressure into the formation.

2.5.1 BOS 100 Injections

BOS 100 injections were conducted in three phases: from December 16 through
December 20, 2013, from January 6 through January 10, 2014, and from January 13
through January 16, 2014. The 2013-2014 BOS 100 injections were performed in four
zones, referred as Zones 1B, 2, 6, and 7, following the zone convention established in the
2012 injections and shown in Figure 5.

A total of 72 DPT borings were advanced using a track mounted Geoprobe® 7822DT rig,
equipped with 1.5-inch to 2.5-inch-drill rods, to perform BOS 100 direct injections. A 2-
inch diameter concrete coring machine was used to core the floor slab at each location
prior to boring advancement. BOS 100 locations were laid out on an approximate 5 foot
by 5 foot offset (rectangular) grid, where possible, in the source area (mid-western section
of the building). The offset rectangular grid was designed to create a series of “staggered”
lines of injectate for maximum areal coverage and uniform distribution. The proposed
injection locations were located by field personnel using taped measurements from
existing site features. Some planned locations were offset due to physical obstructions in
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some areas, such as walls, overhead or underground utilities, thickened concrete floor
slabs and ramps, and heavy machines or other manmade structures.

After completion, the as-built injection locations were mapped by field personnel using
taped measurements from existing site features. As-built injection locations for the BOS
100 injection points, designated as BI-1, BI-2, BI-3, etc., are shown on Figure 5 and the
injection locations in individual zones are presented in Figures 5A through 5D. New
injection locations are depicted in green and the “Bl" designation has been removed
for clarity. The injection locations shown in the figures should be considered accurate
only to the degree implied by the method of measurement used.

A total of 23 drums or a total of 4,820 Ibs of BOS 100 was injected into the 72 multi-level
overburden and shale injection points. Based on the available groundwater elevations in
the adjacent monitoring wells and experience gained during the first installed injection
boreholes, the vertical distance from the top of groundwater to the top of bedrock for
subsequent boreholes was estimated and the interval elevations were adjusted. The
injection points were driven into the overburden, terminating at approximately 9 to 15 feet
bgs, and into the top of weathered bedrock shale, at approximately 9 to 16 feet bgs.
Injections were performed from the top down, to prevent creation of preferential pathways
at depth, ahead of the injection tooling. Depths of injection were staggered between
boreholes, alternating between depths at odd intervals (7, 9, 11, 13, 15, 17 feet bgs) and
even intervals (6, 8, 10, 12, 14, 16 feet bgs), or until the depth to weathered bedrock. If
the depth to weathered bedrock was encountered at a higher elevation than anticipated,
then the remaining dosage for the overburden was injected at the soil-weathered shale
interface. In the weathered shale, BOS 100 was injected in one to two intervals in the top
1.5 feet or to refusal depth. If refusal was encountered at a higher elevation, then the
injection point was backfilled with hydrated bentonite, drilled through in the same location
to required depth using a skid steer and auger attachment, and then the remaining
dosage for the borehole was injected at the measured depth in the weathered shale. The
process was repeated, if necessary, to reach the desired depths of injection in the
weathered shale rock.

During injections, occasional day-lighting of the BOS 100 slurry at the surface occurred
through cracks and joints in the concrete floor slabs. Frequent day-lighting was observed
at the joint cracks along the thickened slabs while injecting at some locations in Zone 1B,
and from cored holes for planned injection points. The day-lighted material was collected
into 55-gallon drums using a motorized drum-vacuum, and was used to hydrate bentonite
backfill upon completion of injection(s).

BOS 100 dosage in the overburden was evenly divided between two to seven depth
intervals in each boring, depending on the depth to bedrock, or approximately 10 Ibs at
each depth interval, except in Zone 6 where 5 Ibs were injected per interval. The dosage
in shale was divided between one to three depth intervals in each boring, depending on
the depth to refusal, or approximately 10 to 15 Ibs per interval in Zone 1B, 5 to 20 Ibs per
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interval in Zone 2 and 20 to 80 Ibs per interval in Zones 7. At each injection interval, the
planned volume of BOS 100 slurry was injected, causing fracture propagation in the
matrix, followed by injecting an additional 10 gallons of water to purge the granular solids
from the hoses and probe to prevent plugging. Sporadically during the injections, the
slurry flow velocity became too low to keep the BOS particles suspended. In these
events, the particles bridged and packed in the hose and probe, requiring disassembly
and manual cleaning of the hoses and probe.

Sustained injection pressures were relatively low in the overburden and ranged from 250
to 600 pounds per square inch (psi), with an average of approximately 340 psi. Sustained
injection pressures in the weathered shale ranged from 250 to 800 psi, with an average of
approximately 360 psi.

A detailed injection log, with the borehole depths, individual fracture pressures and BOS
100 distribution at each depth interval, is provided in Table 7. As seen in Table 7, refusal
in the primary source area boreholes occurred at depths ranging from 11.5 to 17 feet bgs.
In boreholes where bedrock or refusal depths were encountered at higher elevation than
anticipated, the remaining BOS 100 dosage for the overburden was injected at the
soil/lbedrock interface and the remaining dosage for shale was injected at the refusal
depth, or at an adjacent injection point, with the exception of injections in Zones 1B and 2,
where the injection point was backfilled with hydrated bentonite, drilled through to required
depth using a skid steer and auger attachment, and then the remaining dosage for the
borehole was injected at the measured depth in the weathered shale.

Table 7 and the summary Table 8 show that a total dosage of about 4,820 Ibs of BOS
100 was recorded during the injections. However, measurements during mixing of the
slurry were estimated using a hand-scoop. A total of 23 drums of BOS 100 (210 pounds
each) were actually consumed, making the true dosage 4,830 Ibs. BOS 100 quantities
injected in each zone are summarized in Table 7.

After completion of injections, the boreholes were backfilled with hydrated bentonite
pellets and the holes in the floor were patched with a Portland cement-concrete mixture.

2.5.2 Monitoring During BOS 100 Injections

AST collected groundwater samples intermittently during the injection process from
permanent and remediation test wells (TW-6, TW-10, MW-11A, MW-11B, TW-13, TW-18
and MW-25) in the BOS 100 injection area during the injections. The samples were
collected to evaluate BOS 100 remediation effectiveness at intermediate stages of

injections to monitor progress. Collected samples were shipped to Remediation Products,
Inc. (RPI) for analysis.
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During injections, samples were collected on December 20, 2013 (TW-6, TW-10,
MW-11A, MW-11B, TW-13 and MW-25), January 7, 2014 (TW-18), January 10, 2014
(MW-11A and MW-11B) and January 15, 2014 (TW-13).

During these events, purging and sample collection were performed using a peristaltic
pump equipped with clean disposable tubing (polyethylene tubing with a small length of
silicone tubing inserted at the pump’s rotating cam). The wells were purged of three well
volumes prior to sample collection. Some wells had too low a yield to purge three well
volumes before being purged dry. These wells were allowed to recover for a few hours to
overnight. Groundwater samples were collected into sample containers from the pump
discharge tubing.

At each well, a groundwater sample was collected and transferred into 40-milliliter (mL)
volatile organic analysis (VOA) vials for analysis of selected CVOC parameters. The
samples were shipped to RPI for analysis. RPI, the manufacturer of BOS 100, is not a
commercial laboratory. Therefore no formal laboratory report was provided, and the
analyses were only used for performance monitoring during the injection.

2.6 AEROBIC BIOREMEDIATION - ORC FILTER SOCK PILOT TEST

On December 10, 2013 AMEC installed MW-32 at the location shown on Figure 3 south
of MW-14. The purpose of this well was to provide a vehicle for the placement of filter
“socks” containing ORC. Filter socks are permeable, fabric sleeves filled with pure ORC
Advanced® material. The purpose of the pilot test was to determine the effect of the ORC
on degradation of intermediate CVOCs (cis-1,2-dichloroethene [cis-1,2-DCE] and vinyl
chloride [VC]) in MW-14 by increasing DO. The well was installed using DPT drilling
methods to probe refusal (16 feet bgs), and was constructed of 2-inch diameter, Schedule
40 PVC, flush-threaded well casing and a ten-foot section of manufactured well screen
with 0.010-inch machined slots. A washed sand filter pack was placed around the well
screen from the bottom of the boring to approximately two feet above the top of the well
screen. A minimum 2-foot thick bentonite seal (consisting of hydrated bentonite chips)
was placed above the washed sand filter pack, and concrete was placed at the top, above
the bentonite seal. The well was finished with a 4-inch diameter bolting manhole cover
set in a concrete pad flush with the ground surface. Well logs are included in Appendix
C.

On January 17, 2014 both MW-32 and MW-14 were sampled prior to installing the ORC
fabric socks. The wells were sampled using low flow sampling techniques with a
peristaltic pump. The samples collected were analyzed for VOCs, biochemical oxygen
demand (BOD) and chemical oxygen demand (COD). The laboratory report is included in
Appendix D. The DO levels in the wells on January 17, 2014 were 0.27 milligrams per
liter (mg/L) in MW-14 and 0.31 mg/L in MW-32,
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The ORC filter sock assembly was placed in MW-32 on January 24, 2014. A total of 10
fabric socks, each measuring 2 inches in diameter and approximately 12 inches long,
were assembled onsite into one filter sock unit using banding and roping material provided
by the manufacturer. The depth to water at the time of placement was 3.14 feet below the
top of casing and the total depth of the well was 16 feet, therefore the entire length of filter
sock material was submerged at the time of placement. The DO levels approximately 2
hours after placement of the socks were 5.7 mg/L in MW-32 and 16.5 mg/L in MW-14. By
the May 2014 groundwater sampling event, however, the DO in MW-14 had dropped back
to below one mg/L (0.23 mg/L).

2.7 ANAEROBIC BIOAUGMENTATION - DHC INSTALLATION

As part of an anaerobic bioaugmentation pilot test, AMEC recommended introduction of
cultured DHC bacteria via the two injection wells immediately adjacent to MW-13, G2P
and G4P. A Regenesis product called Bio-Dechlor Inoculum® (BDI) was used. According
to Regenesis, the DHC cultures in this product are capable of completely dechlorinating
trichloroethene (TCE) and its breakdown products.

On the morning of February 3, 2014, AST mobilized personnel and equipment to the site
and set up for the injection effort to begin later that day. The first step was to prepare a
batch of anoxic water that could be used to condition the formation for injection of the
DHC. When AST arrived on site, a 425 gallon tank that was previously filled with a water
and 3DME solution on January 29, 2014 was measured for DO which was recorded as
7.4 mg/L. Nitrogen gas was used to sparge the tank to the required 1.0 mg/L or less DO.
Nitrogen sparging was performed for the remainder of the day and the following day. The
DO content was monitored until it reached 1.0 mg/L mid-day on the second day, and

sparging was continued for approximately 20 minutes to ensure the DO levels were
stable.

AST primed the pneumatic diaphragm pump and connected to the wellhead for G4P. At
11:05 a.m., a 100-gallon flush of the anoxic water was injected into the well at
approximately 4 gpm and 10 psi. After the well was flushed with the anoxic water, 3 liters
of BDI were prepared as per the manufacturer's recommended procedure, and injected
into G4P using nitrogen gas at 10 psi. Immediately following the completion of the BDI
injection at 11:36 a.m., a second 100-gallon flush of the anoxic water was injected into
G4P at approximately 3.5 gpm and 10 psi. Upon completion, AST disconnected from
G4P and connected to the wellhead for G2P.

After setting up on G2P, AST injected a 100-gallon flush of the anoxic water at
approximately 3 gpm and 10 psi into GP2. Immediately following the initial anoxic water
flush, 3 liters of BDI were prepared and injected into G2P with nitrogen gas at 10 psi. This
again was followed with a 100-gallon flush at approximately 2 gpm and 10 psi.
Throughout the injection at G2P, the water level of MW-13 was monitored and it was
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determined that the depth of water rose to 0.12 feet below top of casing (typically the
static water level in MW-13 is approximately 3 feet below the top of casing).

2.8 TW-18 AND TW-19 INSTALLATION

On January 7, 2014, AMEC installed two remediation test wells at the locations shown on
Figure 3 south of the former WWTR. These wells, referred to as TW-18 and TW-19, were
installed using DPT drilling methods to probe refusal. The purpose of the new wells was
to provide better definition of groundwater concentrations in this area of the property.
Historically, this area, which is inside the former manufacturing facility, had been
inaccessible for drilling due to low ceilings and use of the area as an office. Ceiling tiles
have since been removed from the area and it has been vacated thus opening the area to
installation of wells.

The two new remediation test wells were constructed of 3/4-inch diameter, Schedule 40
PVC, flush-threaded well casing and manufactured well screen with 0.010-inch machined
slots. The wells were constructed with 10 feet of screen. A washed sand filter pack was
placed around each well screen from the bottom of the boring to approximately 2 feet
above the top of the well screen. A minimum 2-foot thick bentonite seal (consisting of
hydrated bentonite chips) was placed above the washed sand filter pack, and concrete
was placed at the top, above the bentonite seal. The wells were finished with 4-inch
diameter bolting manhole covers set in concrete pads flush with the ground surface. Well
logs are included in Appendix C.

AMEC attempted to install TW-18 at two locations within the room to the south of the
WWTR. Two borings, TW-18A and TW-18B, were advanced prior to installing the well at
its final location. At both TW-18A and TW-18B, recovery was poor and AMEC could not
confirm that the borings were located in native materials. The final location for TW-18,
which was in native materials, was north of the first two borings, and just south of the
southern WWTR wall.

The wells were developed and sampled on January 17, 2014 using a peristaltic pump.
TW-18 and TW-19 were sampled for VOCs using low flow sampling techniques in order to
establish baseline conditions in each well. The laboratory report is included in Appendix
B.

2.9 WELL SURVEY

On February 6, 2014, Endris Engineering mobilized to the site to survey newly installed
wells (TW-16 through TW-19 and MW-32). As part of the survey, several wells within the
remedial amendment areas were also checked to confirm that previous survey data were
correct. Several of the wells were found to have slight differences in top of casing and
ground surface elevations, compared to the original survey, likely from a combination of
factors (surface work and repairs around concrete well pads and pressure in the
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subsurface related to the injections). Wells with elevation changes included MW-8, MW-9,
MW-11A, MW-11B, MW-12A, MW-12B, MW-13, MW-14, MW-21 and MW-23. The
corrected top of casing elevations are included on Table 3, and water level elevations
calculated from measurements collected after February 6, 2014 are based upon the
corrected casing elevations.

2.10 INVESTIGATION-DERIVED WASTE

The following investigation-derived wastes (IDW) were generated and disposed of as
hazardous waste during the remedial activities and groundwater monitoring events from
December 2013 through February 2014:

 Five drums of personal protective equipment waste (gloves, Tyvek® suits, etc.).
e Two drums of used bentonite from augering waste.
¢ Two drums of water and 3DMe from injectate mixing tank cleaning.

» One drum of soil cuttings from drilling and sampling events, along with asphalt from
coring for injection points.

= One drum of concrete cores from coring for injection points.
e One drum of purge water from onsite wells.

A total of 12 drums of hazardous waste were generated. One drum of non-hazardous oil
absorbent mixed with hydraulic oil generated during August 2013 waste also collected at
the same time. The drum was generated when a hydraulic line broke on a truck that was
present onsite to pick up soil generated during the excavation in the wastewater treatment
room.

As they were generated, the drums were labeled with a hazardous waste label which
included content information and the accumulation start date. The drums were staged in
a secured hazardous waste accumulation area in the onsite building and inspected weekly
by a representative of RBTC. RBTC made arrangements for pick-up on May 5, 2014 and
offsite disposal of the wastes through direct contract with Heritage Environmental
Services. Waste disposal manifest documentation is included in Appendix E.
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3.0 POST-INJECTION MONITORING

During and following completion of the injections, monitoring was performed to determine
the effectiveness of the selected technologies in the source and plume areas. The
following monitoring was completed:

e Well Redevelopment and RPI Sampling - On February 6, 2014, TW-6, TW-10,
TW-13 and MW-11A were redeveloped to ensure connection with the surrounding
formation prior to sampling. On February 7, 2014, groundwater samples were
collected from the wells and samples were submitted to RPI for analysis.

e 7-Day Post Injection Field Parameter Collection Event - Approximately one week
after the injections were completed, on February 13, 2014, MW-3, MW-4, MW-5,
MW-7, MW-8, MW-13, MW-17, MW-21, MW-22, MW-28 and TW-19 were field-
tested for pH, SC and temperature.

e 30-Day Post Injection Field Parameter Collection Event - Approximately one month
after the injections were completed, on February 26, 2014, the above wells (plus
MW-14 and with the exception of MW-28) were again field-tested for pH, SC and
temperature.

e Water Level Readings - On April 29, 2014, water level readings were collected
from all wells to determine if well fouling (e.g., biological growth or presence of
BOS 100 particulates) was occurring and redevelopment of selected wells would
be necessary ahead of groundwater sampling.

« Well Redevelopment and Passive Diffusion Bag (PDB) Placement - Based on
visual appearance of water in the wells and water level measurements collected
on April 29, 2014, AMEC redeveloped four wells on May 8, 2014 (MW-21, MW-22,
MW-5, and MW-26). In addition AMEC placed PDBs in PW-1, PW-2 and the Kiper
well.

« Site-Wide Groundwater Sampling - Approximately 90 days after the injection, from
May 19, 2014 to May 22, 2014, a full round of groundwater sampling was
conducted. Field parameters, water level measurements and samples for VOCs
(USEPA Method 8260B) were collected from all onsite wells. In addition, the
following analyses were performed:

o Chloride (USEPA Method 325.2) and iron (USEPA Method 6010) were
analyzed in groundwater samples from MW-11A, MW-11B, MW-12A,
MW-12B and TW-10 (wells in the primary source area).

5 Methane, ethane and ethene (USEPA Method RSK 175) and total organic
carbon (USEPA Method 9060) were analyzed in groundwater samples
from MW-3, MW-4, MW-5, MW-7, MW-8, MW-13, MW-17, MW-21, MW-22,
MW-23 and SW-4 (wells in the secondary source areas).

o BOD (USEPA Method 5210 B) and COD (USEPA Method 410.4) were
analyzed in the groundwater sample from MW-14.

Groundwater samples collected during the events described above were stored in
laboratory-provided containers and preserved according to method requirements. They
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were maintained chilled in iced coolers, and shipped by overnight carrier to ESC for
laboratory analysis. Water level readings are included on Table 3. Field parameter
readings collected during the various monitoring events are summarized in Table 4. The
full laboratory reports for the May 2014 sampling event are provided in Appendix D.
Long-term hydrographs showing groundwater levels over time are provided in Appendix
F.

3.1 GENERAL POST-INJECTION GROUNDWATER CONDITIONS

During injections, both BOS 100 and 3DMe moved through the subsurface and penetrated
selected monitoring wells located in the injection areas. Fine particles of BOS 100 were
observed in the permanent wells (MW-11A, MW-11B, MW-12A, MW-12B, MW-25, and
MW-27) as well as the remediation test wells (TW-6, TW-9, TW-10, and TW-13) in the
BOS 100 injection area. Evidence of 3DMe (based on color and/or elevated SC) was
observed in the permanent wells (MW-3, MW-4, MW-5, MW-7, MW-13, MW-17, MW-21,
MW-22 and MW-23) in the 3DMe injection areas.

3.1.1 Well Redevelopment

The wells that appeared to be impacted the most were redeveloped and purged prior to
the sampling events on February 6, 2014 (MW-11A, TW-6, TW-10, and TW-13) and May
8, 2014 (MW-5, MW-21, MW-22, and MW-26), in order to try and clear the monitoring
wells of remnant BOS 100 and 3DMe, re-establish connection with the surrounding
formation, and obtain representative potentiometric readings.

Redevelopment was performed by surging with a clean disposable bailer, then purging
with a peristaltic pump equipped with clean disposable food-grade tubing. Alternatively,
some wells were redeveloped and purged by using a Waterra inertial pump equipped with
clean disposable food-grade tubing and a foot valve. Each well was redeveloped and
purged until water appeared clear. After purging, most wells were observed to continue
producing some evidence of injected materials. In general, these wells cleared up further,
and yield was improved, in the subsequent purging and sampling events.

During the February 6, 2014 redevelopment event, approximately 2 feet of BOS 100 were
found in the bottom of MW-11A (as evidenced by a change in the total depth of the well
and presence of BOS 100 during well purging). The total depth of the well prior to
redevelopment was 12.95 feet below the top of casing, after redevelopment it was 14.34
feet below the top of casing. The reported total depth of the well is 14.8 feet.

3.1.2 Water Level Gauging
Full rounds of water level gauging were performed on December 3, 2013, April 29, 2014

and May 19, 2014. Groundwater elevation contour maps for pre- and post-remedial
activities are provided as Figure 6 (December 3, 2013) and Figure 7 (May 19, 2014).
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Long-term hydrographs showing groundwater levels over time are provided in Appendix
F. Overall, water level readings and hydraulic relationships between monitoring points
were similar to previous conditions. The lateral hydraulic gradient in the shallow
groundwater zone remained generally from the southwest to the north-northeast, toward
the Beaverdam Creek drainage north of Embry Drive. Additional discussion is provided
below in Section 4.1.

3.2 FIELD PARAMETER COLLECTION EVENTS

On February 13 and 26, 2014, the monitoring wells mentioned at the beginning of Section
3.0 were sampled by AMEC for field parameters. The wells were purged and sampled
using disposable bailers. Field parameters (pH, SC and temperature) were obtained
using a multi-parameter meter (Hanna HI 9812-5).

3.3 GROUNDWATER SAMPLING
3.3.1 February 7, 2014 Sampling Event

On February 7, 2014, AMEC collected groundwater samples from wells that had in part
been redeveloped the previous day. Samples were collected with a peristaltic pump from
wells TW-6, TW-10, MW-11A, MW-11B, TW-13 and MW-25. Prior to collecting samples,
because well development had occurred the previous day, a minimum amount of water
was purged from each location. Samples were sent to RPI for VOC analysis.

3.3.2 PDB Placement

On May 8, 2014, AMEC personnel installed PDBs in three former water supply wells,
including the two onsite water supply wells (PW-1 and PW-2) and the former water supply
well on an offsite property (Kiper Well). At PW-1 (depth is reportedly 367 feet) the PDB
was placed at approximately 290 feet below the top of the casing. Based on the results of
the down hole logging performed in February 2012, PDB placement considered the depth
of the obstructions seen in PW-2 and the Kiper Well. Because of the obstruction in PW-2
at approximately 136 feet (total well depth is estimated to be approximately 475 feet), the
PDB was placed at approximately 135 feet below the top of casing. At the Kiper Well
(depth is reportedly 80 feet deep), the PDB was placed at approximately 39 feet below the
top of the casing.

3.3.3 90-Day Post Injection Sampling Event
From May 19 through 22, 2014, 54 wells were sampled by AMEC for VOC analysis,
including 37 permanent shallow and mid-level monitoring wells (MWs), 10 remediation

test wells (TWs), four sentinel wells associated with the BOS treatment area (SWs), and
three former water supply wells (PWs and Kiper well).
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Most permanent wells and most remediation test wells yielded enough water to reach
equilibrium with the geochemical conditions in the surrounding groundwater flow zone,
with the exception of well MW-21, remediation test wells TW-6, TW-13, TW-18, TW-19,
and sentinel wells SW-1, SW-2, SW-3, and SW-4. These wells had too low a yield to
reach equilibrium conditions, generating between 1/4 and one gallon of purge water per
well, before being purged dry. The wells were allowed to recover for a few hours to
overnight, and samples were collected using a peristaltic pump equipped with clean
disposable food-grade tubing. At each well, a groundwater sample was collected from the
middle of the water column and transferred into laboratory-supplied containers for VOC
analyses.

In addition to the VOC analyses, samples from 11 wells in the secondary source areas
(MW-3, MW-4, MW-5, MW-7, MW-8, MW-13, MW-17, MW-21, MW-22, MW-23, and
SW-4) were analyzed for methane, ethane, and ethene by USEPA Method RSK 175 and
TOC by USEPA method 8060. Additionally, five wells in the primary source area
(MW-11A, MW-11B, MW-12A, MW-12B and TW-10) were analyzed for chloride by
USEPA Method 325.2 and iron by USEPA Method 6010. The sample collected from
MW-14 was also analyzed for BOD and COD.

The PDBs that had been placed in the three former water supply wells were removed on
May 22, 2014 by AMEC personnel. Contents of the PDBs were transferred into 40-mL
VOA vials preserved with hydrochloric acid, and submitted for VOCs analysis (USEPA
Method 8260B).

Field quality control (QC) samples collected during groundwater sampling included four
blind field duplicate samples (one for each day of sampling), from MW-3, MW-7, MW-11A,
and TW-13, and two laboratory-provided trip blanks which accompanied the samples in

the coolers shipped this monitoring event. The collected groundwater samples were
shipped to ESC for analysis.
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4.0 REMEDIATION IMPLEMENTATION RESULTS

This section summarizes the results of the remediation activities in terms of potentiometric
levels, field groundwater quality results, and laboratory analytical results from sampling
performed.

Trend analyses were performed for three CVOCs: TCE, cis-1,2-DCE and VC. In the trend
analyses, current results are summarized in Table 9 and compared to the baseline (pre-
remediation) concentrations from June 2012, on a well-by-well basis. Figures 8 and 9
provide the results and contour maps for total CVOCs both before and after the most
recent remedial activities (in June 2013 and May 2014, respectively), and Figures 10 and
11 provide the results and contour maps for TCE. Analytical summary tables and trend
graphs of selected parameters and resuilts in selected wells over time are provided in
Appendix G. The remediation performance results are discussed below, for each of the
four treatment areas, following the discussion of potentiometric conditions.

4.1 POTENTIOMETRIC CONDITIONS

Figure 6 is a groundwater elevation contour map for the shallow zone (the groundwater
flow zone at the soil-bedrock interface), drawn from measurements made on December 3,
2013, immediately prior to the most recent remedial activities. Throughout the remedial
activities, due to the high quantity of fluids injected, groundwater levels were intermittently
measured in the permanent wells closest to the injection sites, and were observed to be
temporarily and locally raised above the static levels measured in December.

Figure 7 is a groundwater elevation contour map for the shallow zone drawn from
measurements made on May 19, 2014 during the 90-day post-remediation groundwater
monitoring activities. Overall, water level readings and hydraulic relationships between
monitoring points were similar to pre-injection conditions, indicating that the temporarily
raised groundwater levels resulting from the injections dissipated and had returned to
static levels over the three months since injection. The lateral hydraulic gradient in the
shallow groundwater zone, as illustrated in the groundwater level elevation contour maps,
remained generally from the southwest to the north-northeast, toward the Beaverdam
Creek drainage north of Embry Drive.

Similar to previous post injection results, some wells are yielding water level readings that
are anomalous by comparison to the surrounding wells. These included MW-5, MW-8,
MW-22 and MW-26 (December 2013) and MW-8 and MW-21 (May 2014). MW-31 had an
anomalous reading during the May 2014 event; however, this reading was related to a
problem with the well seal causing surface water to enter the monitoring well. The data
from these wells were disregarded in preparing the groundwater potentiometric map for
the shallow groundwater zone, as noted on the map.
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4.2 SOURCE AREA (BOS 100) RESULTS

BOS 100 was used to treat the primary source area, where baseline groundwater
concentrations total CVOCs (TCVOCs), prior to any injections, were generally greater
than 50 mg/L. BOS 100 injections in 2013-2014 (Figures 5, 5A, 5B, 5 C, and 5D) were
performed in areas where groundwater CVOC concentrations continued to persist at
elevated concentrations, and in the additional source area identified in 2012, the former
WWTR. Sumps in the WWTR were closed in August 2013; however, soils below the
sumps had not been treated previously. Persistence of concentrations in some of the
previously treated areas was attributed to uneven applications and problems with attaining
the necessary depths of injection. Therefore, additional BOS 100 injections were
completed in the following main areas:

e Zone 1B near MW-25 and TW-6 (Figure 5A), where it had been concluded that
irregular and incomplete distribution of BOS 100 in the vicinity of TW-6 caused
differences in groundwater concentrations between two similarly installed wells
close to each other.

e Zone 2 near MW-11A, MW-11B and TW-10 (Figure 5B), where it had been
concluded that irregular and incomplete distribution of BOS 100 in the fissile shale
bedrock in the vicinity of MW-11A caused differences in groundwater
concentrations between two similarly installed wells close to each other.

e« Zone 6 near TW-13 (Figure 5C), where it was concluded that irregular distribution
of BOS 100 due to obstructions in the building floor caused elevated levels of
CVOC:s to persist in groundwater in the area.

e Zone 7 (Figure 5D), a newly created zone associated with the WWTR on the west
side of the building.

Shallow zone wells within the BOS 100 injection area include: permanent monitoring well
pairs MW-11A/B and MW-12A/B; permanent monitoring wells MW-25, MW-26, MW-27;
remediation test wells TW-5, TW-6, TW-9, TW-10, TW-11, TW-12, TW-13 and TW-14;
and sentinel wells SW-1, SW-2, SW-3 and SW-4. All wells in this area were sampled
during the 90- day sampling event.

4.2.1 Field Parameter Monitoring

Groundwater field parameters are used most commonly to determine when monitoring
wells have been adequately purged and groundwater samples are representative of the
surrounding aquifer.  Current treatment with BOS100 involves carbon sorption and
chemical reduction with iron, so field parameter ranges and trends are not predictive of
the success of treatment. However, when evaluating the timing for transition to
bioremediation, these parameters and their trends over time provide important indications
of the potential for natural degradation of groundwater contaminants. In general, field
parameters collected as part of the groundwater monitoring included turbidity,
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temperature, SC, pH, DO and ORP. However, because of the presence of remnant BOS
100 in many of the wells in the injection area, collection of data related to DO, ORP and
turbidity was limited during some of the sampling events. Table 4 provides the recorded
results of field parameter monitoring since February 2012, and trend graphs depicting
certain field parameters over time are included in Appendix G.

Similar to the previous injections, except for increased turbidity in some wells due to the
presence of BOS 100, the injection of BOS 100 appears to have had little effect on most
of the field parameters. This is both an expected and desired result, since ideally the BOS
100 does not introduce any dissolved materials into the aquifer, although field parameter
changes can result from the introduction of potable water in the BOS 100 slurry during
injections and from scavenging of dissolved oxygen by the iron component of BOS 100.

4.2.2 Groundwater Analytical Results

Trend analyses performed on the data for TCE, cis-1,2-DCE and VC are provided in
Table 9, except for TW-6. TW-6 has not been included on the table due to anomalous
initial results from June 2012. In addition, tables and analytical graphs depicting certain
analytical parameters over time are included in Appendix G.

After the first BOS 100 injection, with the exception of TW-6 and MW-11A, concentrations
of all CVOCs in the BOS 100 area wells declined steadily during the first two months, and
had rebounded slightly by the third month. Most wells declined by two and up to three
orders of magnitude without significant rebound by S0 days. The following summarizes
significant results after the second round of injections in the selected areas of the zones
treated with BOS 100:

e In TW-6 (next to MW-25), the pre-injection concentration of TCE was only 0.23
mg/L in June 2012 (possibly indicating the well had not fully stabilized at the time
the June 2012 sample was collected or that the subsequent BOS 100 injections
altered groundwater flow pathways in the vicinity of TW-6), whereas the post-first
injection concentrations were 15 mg/L (December 2012) and 18 mg/L (February
2013). By June 2013, the concentration of TCE was 26 mg/L. After the second
injection, in February 2014, the concentration of TCE was 0.041 mg/L but by May
2014, had increased to 8.0 mg/L. By comparison, TCE in MW-25 started at 2.6
mg/L in June 2012, dropped to 0.48 mg/L in December 2012, rebounded to 1.1
mg/L in June 2013, and was 0.68 mg/L in May 2014. As seen in Tables 1 and 2,
MW-25 and TW-6 have similar bottom elevations, but MW-25 has an 8-ft screen
length, while TW-6 has a 5-ft screen so the wells are not sampling from identical
depth intervals.

¢ In MW-11A (the deeper well of the MW-11A/B pair), after the first injection event in
late 2012, concentrations of TCE fell at first (from 43 to 8.1 mg/L), then increased
back over half of the pre-injection levels (to 22 mg/L) by February 2013. In June
2013, concentrations had increased to 34 mg/L; however, after the second
injection event, concentrations of TCE decreased to 1.2 mg/L (1.4 mg/L TCVOCs),
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which is a 97% reduction in TCE levels since June 2012. Cis-1,2-DCE and VC
also had reductions of 94% and 95% respectively. Therefore, it appears that the
first injection did not provide an adequate dose for the mass of VOCs in the
surrounding aquifer and the second injection was more successful by providing
additional BOS 100 and also achieving better distribution. However, additional
monitoring will be required to evaluate rebound (if any).

« In TW-13, after the first injection event, concentrations of TCE decreased by 98%
(from 72 mg/L to 1.1 mg/L) but were still over 1 ppm. Therefore this area was
identified as an area requiring more BOS 100. By June 2013, before the second
injections, the concentration of TCE in TW-13 had increased to 3.3 mg/L. After the
second injection, the concentration was 3.9 mg/L. TW-13 is located downgradient
of the old Henry Filter pit, and the disturbed fill around the pit likely is acting as a
preferential pathway. Additional BOS 100 injections provide additional reagent
dosage, but also alter groundwater flow by providing additional fractures.

e In MW-12B (the shallower of the two wells in the MW-12A/B pair, in Zone 5),
concentrations of TCVOCs from the initial injection decreased over 2 orders of
magnitude from 83 mg/L (June 2012) to 0.89 (June 2013); however, after the
second injection event, concentrations have increased an order of magnitude to
2.5 mg/L. However, this increase in TCVOCs is primarily related to an order of
magnitude increase in cis-1,2-DCE levels, and could indicate some migration of
groundwater into this area from outside the BOS 100 treatment area. Both SW-1
and SW-2 analyses showed that elevated TCE and TCVOC concentrations were
present at the perimeter of the BOS treatment area upgradient of MW-12B.

» Concentrations of CVOCs for the remaining wells in the BOS 100 injection area
have continued to remain low, with an over 97% reduction in TCE levels, 96%
reduction in cis-1,2-DCE levels and 64% reduction in VC levels (the statistics for
VC area are skewed by a detection limit elevated above previous reported
concentrations in MW-25 during the May 2014 sampling event — most wells have
over 95% reduction in VC levels).

* Remaining wells with concentrations of TCVOCs over 1 mg/L are MW-11A (related
to TCE), MW-12B (related to cis-1,2,-DCE), TW-6 (related to TCE), TW-13 (related
to TCE), and two newly sampled sentinel wells on the edge of the BOS 100
injection area, SW-1 (TCVOCs at 2.3 mg/L and TCE at 1.7 mg/L) and SW-2
(TCVOCs at 76 mg/L and TCE at 57 mg/L). The closest well to SW-2 within the
BOS-100 injection area is TW-9 which has a TCVOC level below 1 mg/L (0.44
mg/L in May 2014).

In May 2014, MW-11 A, MW-11B, MW-12A, MW-12B, and TW-10 were also sampled for
chloride and iron. Chloride concentrations ranged from 12 mg/L (MW-11A) to 66 mg/L
(MW-12A/B). Iron levels ranged from 0.098 mg/L (MW-11A) to 2.8 mg/L (MW-12B).

Based on these results, the BOS 100 appears to have been very effective in reducing

CVOC concentrations in the source area overall, by one to three orders of magnitude.
However there are areas where VOCs persist, specifically VOCs related to the primary
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plume of TCE in the vicinity of TW-6, TW-13 and SW-2. Increases in cis-1,2-DCE relative
to TCE in the vicinity of MW-12A/B may be related to inflow of groundwater from outside
the BOS 100 treatment area.

4.3 SECONDARY SOURCE AREA (BIOSTIMULATION) RESULTS

Biostimulation injections with 3DMe were applied in the secondary source areas, where
baseline groundwater TCVOC concentrations prior to any injections were between 10
mg/L to 50 pg/L. As part of the secondary source area injections, eight new permanent
injection wells were installed (four in the vicinity of MW-5, three in the vicinity of MW-17
and one in the plume area near MW-3), and existing injection wells were used for delivery
of product.

4.3.1 Field Parameter Monitoring

Table 4 provides the recorded results of field parameter monitoring since February 2012.
After injection, many of the wells could not be monitored for DO and ORP because of the
presence of remnant 3DMe in the wells, which prevented purge water from being run
through direct-read flow-through cell equipment, due to the risk of fouling the sensors. SC
and temperature readings were collected using a non-flow-through direct read instrument.

Ideal conditions for reductive dechlorination of TCE typically include: a pH of 5 to 9 s.u.;
DO less than 1 mg/L; and ORP between -100 and -225 millivolts (mV). However,
evidence of dechlorination is sometimes observed with ORP between 0 and -50 mV. pH
was within the ideal range for all wells, DO of less than 1 was reported for MW-5, MW-17
and MW-22 in May 2014, and ORP was within ideal conditions in May 2014 in MW-5 and
MW-17. The biostimulation design is intended to create “mixed behavior” between the
injection rows. Methanogenic conditions are present immediately adjacent to the injection
wells (ORP < -225 mV), ideal reducing conditions downgradient, and aerobic conditions
upgradient of the next injection row (ORP > 0 mV and DO > 1 mg/L) to prevent the
accumulation of VC.

4.3.2 Groundwater Analytical Results

After the initial 3DMe injections, TCE concentrations in the secondary source area wells
(MW-5, MW-8, MW-17 and MW-22) declined significantly at least one and in some cases
two orders of magnitude. As anticipated, cis-1,2-DCE, 1,1-DCE and VC concentrations
increased sometimes by as much as an order of magnitude over the same time period.

After the second injection, results were mixed with respect to TCE. TCE was not detected
in MW-8, MW-17 or MW-22 in May 2014; however, TCE concentrations increased by an
order of magnitude in MW-5 which is likely impacted by upgradient conditions at the BOS
100 treatment area. Overall, TCE concentrations have not rebounded and have been
reduced by 97% compared to baseline (June 2012) levels and TCE concentrations in
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MW-5 are still an order of magnitude below original levels (3.1 mg/L versus baseline of 30
mg/L).

With respect to degradation compounds, cis-1,2-DCE and VC levels are now decreasing,
compared to the initial increase after the first injection. The exception is cis-1,2-DCE in
MW-8, which continues to increase above baseline and first injection levels.

Methane, ethane and ethene were also analyzed in May 2014 at MW-5, MW-8, MW-17
and MW-22. As reductive dechlorination occurs, ethane, and ethene levels will increase.
A widespread excess of methane (> 50 mg/L) combined with ORP below -225 mV would
suggest that methanogenesis is dominating, which would decrease the efficiency of
dechlorination. However, the intent of the biostimulation design is to foster “mixed
behavior.” This assumes methanogenic conditions (ORP <-225 mV) at the temporary and
permanent injection wells, favorable dechlorinating conditions immediately downgradient
(-50 mV >ORP >-225 mV), and aerobic conditions (ORP > 0 mV) upgradient of the next
injection row. Ethane was only detected in MW-17. Ethene was detected and is
increasing in MW-5, MW-17 and MW-22. Methane has increased an order of magnitude
in MW-5, MW-17 and MW-22 since last sampled in February 2013 (MW-8 was not
sampled for methane in February 2013). Methane detections ranged from 0.45 mg/L in
MW-5 to 5.3 mg/L in MW-17. The presence of detectable methane, ethane, and ethane
along with ORP ranging from +35.7 to -40.2 mV at these monitoring wells indicates the
desired mixed behavior between injection rows.

Based on these results, 3DMe appears to have been very effective in reducing CvVOC
concentrations in the secondary source areas overall, by one to three orders of
magnitude. However, in MW-5, TCE concentrations, which had decreased by two orders
of magnitude after the first injection, increased by one order of magnitude after the
second injection. MW-5 is unique at the site, since it is located cross-gradient to the
nearest injection wells and down-gradient of the BOS 100 treatment area. Groundwater
at MW-5 is impacted by residual VOCs from the BOS 100 and, being at the leading edge
of the biostimulation area, bioremediation effects are mainly occurring downgradient.
Additional VOC reductions can be achieved by implementing biostimulation in the BOS
100 area and particularly at the downgradient edge near MW-27, TW-13, and TW-14.

4.4 PLUME AREA (BIOSTIMULATION) RESULTS
Biostimulation injections were also applied in the less concentrated plume areas across

the site, outside of and around the secondary source areas, where baseline TCVOC
concentrations in groundwater initially were below 10 mg/L.
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4.41 Field Parameter Monitoring

During May 2014, DO and ORP levels were “ideal” (see Section 4.3.1 above) for reductive
dechlorination in most plume area wells including MW-4, MW-7, MW-13, MW-14, MW-21
and MW-23.

4.4.2 Groundwater Analytical Results

After the original injection, TCE concentrations in the wells included in the post-injection
monitoring for the plume biostimulation area decreased by at least an order of magnitude
in all wells without significant rebound in any well at the 90-day post-injection monitoring
event. After the second event, TCE concentrations remained at least an order of
magnitude below the baseline conditions except in MW-21, where TCE concentrations
returned to baseline conditions (0.15 mg/L in June 2012 and in May 2014). Cis-1,2-DCE
and VC concentrations are increasing in MW-21, and are at least an order of magnitude
above baseline conditions. Increasing concentrations in MW-21 may be related to
impacts in the shallow groundwater zone below the residential properties upgradient of
that well, which have not been treated as part of the remedial activities.

Methane detections ranged from 1.7 mg/L in MW-21 to 10 mg/L in MW-4. These are
indicative of the desired mixed behavior with methanogenic conditions at the injection
rows and suitable dechlorinating conditions between rows.

Of the wells monitored in the plume (non-source) areas, MW-23 appears to have exhibited
the best response to biostimulation. The TCE concentration in this well in May 2014
(0.028 mg/L) was two orders of magnitude below baseline concentration (1.1 mg/L)., Cis-
1,2-DCE concentrations were an order of magnitude above baseline conditions and VC
concentrations were three orders of magnitude above baseline conditions. Nevertheless,
TCVOCs in May 2014 (0.4 mg/L) were almost an order of magnitude below baseline (1.2
mg/L).

4.5 AEROBIC BIOREMEDIATION - ORC PILOT TEST RESULTS

The purpose of applying ORC was to evaluate pote tial acceleration of the breakdown of
aerobically degradable daughter compounds of TCE (cis-1,2-DCE and VC). ORC filter
socks are designed to provide a supply of DO to sustain or accelerate bioremediation over
a period of 9-12 months (estimated). Because AMEC wanted to evaluate ORC's
effectiveness in preventing accumulation of VC, MW-14 was selected as the pilot test area
because the well had no detection of PCE and TCE and very low detections of the target
daughter products.

The filter socks were placed in MW-32, a well installed in the immediate vicinity of MW-14,

on January 24, 2014. Prior to placement of the ORC socks, DO levels and samples were
collected from both wells on January 17, 2014. Prior to any remediation in the area, Cis-
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1,2-DCE and VC levels in MW-14 were 0.035 mg/L and 0.0056 mg/L, respectively. Prior
to placement of the filter socks in MW-32, those levels were 0.028 mg/L and 0.0019 mg/L,
respectively. On May 20, 2014, approximately 4 months after placement of the socks,
concentrations of the two compounds were 0.021 mg/L and 0.0017 mg/L, respectively, in
MW-14.

BOD and COD levels are also indicators of whether ORC is affecting groundwater
chemistry and biological activity. Both should decrease in the presence of oxygen.
However, in MW-14, both have increased since placement of the socks (BOD has
increased from not detected at 5 mg/L to 7.6 mg/L and COD has increased from 21 mg/L
to 33 mg/L). The baseline BOD/COD levels were higher at MW-32 than at MW-14,
indicating a significant amount of 3DMe breakdown products moving downgradient toward
MW-14. These amendment residuals appear to have overwhelmed any additional DO
provided by the ORC.

Based on the results to date, AMEC cannot conclude definitively if the ORC application is
impacting the bioremediation. While levels of cis-1,2-DCE and VC have decreased over
time during the remedial injections, the levels prior to placement of the ORC socks and
post placement of the ORC socks were not markedly different and, as shown in Appendix
G, the trend has been downward since 2012, prior to ORC placement.

The filter socks are still present in MW-32. While the manufacturer estimates the life of
the ORC is approximately 9-12 months, to evaluate if ORC is exhausted, a multi-faceted
evaluation should be conducted. DO readings viewed alone can be misleading because
the measure indicates the amount of DO in excess of what is being consumed by the
available aerobic microbes. Contaminant concentrations should also be considered.
Therefore, given the CVOC concentrations, it is recommended that the ORC filter socks
be kept in MW-32 through at least one more round of groundwater sampling.

4.6 ANAEROBIC BIOAUGMENTATION - DHC PILOT TEST RESULTS

DHC microbes contained in BDI, the DHC mixture applied to the shallow zone in the area
of MW-13, are proven to dechlorinate CVOCs during in situ bioremediation if the
population is sustained or increased under the appropriate geochemical conditions.
Specifically, BDI can be used to assist with dechlorination of intermediate compounds and
provide complete dechlorination of TCE, so that it doesn't stall after breakdown of 1,2-
dichloroethene (1,2-DCE). The injection wells close to MW-13 were selected as the pilot
test area for injection of BDI because the well had already showed evidence of TCE
breakdown, and had relatively low detections of TCE and cis-1,2-DCE, both about one
order of magnitude above their respective Maximum Contaminant Levels (MCLs).

Chemical concentrations were used as the measure of success for the BDI application.

Prior to application of the BDI in October 2013, TCE and cis-1 ,2-DCE were detected at
0.0096 mg/L and 0.19 mg/L respectively (above the MCLs of 0.005 mg/L and 0.07 mg/L).
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After application of the BDI in May 2014, both TCE and cis-1,2-DCE dropped below their
respective MCLs to 0.0029 mg/L and 0.016 mg/L respectively. In the case of VC, the
baseline concentration in MW-13 was 0.031 mg/L, and the concentration increased to a
maximum of 0.12 mg/L after the first injections. In May 2014, after the BDI application,
the VC concentration in MW-13 was 0.013 mgl/L, still above the MCL of 0.002 mg/L but
three times lower than the baseline concentration.

Based on the results of the DHC pilot test, it appears that BDI may be effective to assist
with continued dechlorination in the plume area, after the majority of bioremediation
processes have progressed and in the event remediation stalls with low levels of CVOCs
remaining in the shallow zone groundwater.
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5.0 CONCLUSIONS

The effectiveness of the remedial treatments to date in the shallow groundwater zone
have been discussed in the previous section in terms of concentration trends well-by-well
(as illustrated by the graphs in Appendix G), within each of the three main treatment
areas. The following broad conclusions can be drawn regarding the status of groundwater
remediation in each of the treatment areas:

e In the primary source area treated with BOS 100 (where baseline concentrations
of TCVOCs were greater than 50 mg/L), concentrations continue to remain low,
with an overall reduction in TCE still at 97% below baseline conditions. The
highest remaining concentrations in groundwater at the site (with TCVOCs greater
than 10 mg/L) are at the edge (SW-2) or outside (MW-5) of the BOS 100 treatment
area. However, despite less day-lighting of the BOS 100 and implementation of
field methods to provide better distribution horizontally and vertically during the
second injection, localized hot spots still persist with TCVOC concentrations
exceeding 1 mg/L, as monitored by TW-6 and TW-13. Based on currently
available information, therefore, it appears that available injection techniques
cannot place sufficient BOS 100 into all contaminated depth intervals. It is also
possible that residual product trapped in the shallow to mid-level bedrock below
the level of injection in the treated zones may be contributing to localized
rebounding. BOS 100 treatment is reaching the limitations of effectiveness in the
source area due to both contact efficiency and sorption kinetics.

¢« In the secondary (or outer) source areas treated by biostimulation with 3DMe,
where baseline concentrations of TCVOCs were between 10 and 50 mgiL,
concentrations continue to remain low, with an overall reduction in TCE still at 97%
below baseline conditions. Concentrations of CVOCs at MW-17, where a
significant amount of injections occurred, are now all below the MCLs compared to
a baseline TCVOC concentration of 23 mg/L. However, concentrations are
increasing at MW-5, indicating possible residual product at depth in this area, as
discussed in the previous paragraph.

¢ In the outer plume areas treated by biostimulation with 3DMe, where baseline
concentrations of total CVOCs were below 10 mg/L, there is evidence that TCE is
degrading and total CVOC concentrations are decreasing. Several wells which
historically have had CVOCs above the MCLs now have no MCL exceedances,
including MW-1, MW-4, MW-7, MW-10, MW-18 and MW-28. This indicates that
biostimulation has been effective in the plume area, and the edges of the plume
are shrinking. The exception is MW-21 where, despite evidence of breakdown
after the first injection, TCE concentrations have returned to baseline
concentrations and degradation compound concentrations are also increasing.
Rebound in the area of MW-21 is most likely related to inflow of untreated
groundwater from the residential properties to the south and southwest of that well.

Another way to evaluate the effectiveness of the shallow zone remediation is to measure
changes in the areas represented by each band within the overall groundwater plume
maps. It is important when making this assessment to take into consideration the
changes in concentration of TCE (the parent compound) as well as the changes in
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TCVOC concentrations. This is because degradation of TCE can temporarily cause an
increase in the concentrations of daughter products, resulting in no changes, or even
increases, in TCVOC concentrations. It is also important to note that there is significant
inaccuracy in the areal estimates, since the accuracy of concentration mapping is limited
by the number and location of the available monitoring points. Nevertheless, plume areas
have decreased in response to the remedial injections, as illustrated by the TCVOC
concentration maps for shallow groundwater in June 2013 and post-remediation included
as Figures 8 and 9, and the TCE concentration maps included as Figures 10 and 11.

TCVOC concentration areas greater than 10 mg/L have decreased from 27,600 square
feet (SF) pre -injection, to 15,100 SF after injection #1 and 700 SF after injection #2. This
correlates to a 45% reduction after injection # 1 and a cumulative reduction of 97% after
two injections.

TCVOC concentration areas greater than 1 mg/L have decreased from 91,000 SF pre-
injection, to 55,000 SF after injection #1 and 67,000 SF after injection #2.

TCE concentration areas greater than 10 mg/L have decreased from 25,000 SF pre-
injection, to 1,500 SF after injection #1 and 200 SF after injection #2. This correlates to a
94% reduction after injection # 1 and a cumulative reduction of 99% after two injections.

TCE concentration areas greater than 1 mg/L have decreased from 44,000 SF pre-
injection, to 11,000 SF after injection #1 and 5,000 SF after injection #2. This correlates
to a 75% reduction after injection # 1 and a cumulative reduction of 88% after two
injections.

While remedial injections have been very effective at reducing the plume size overall, the
plume extent and the concentrations of CVOCs, there remain areas where some rebound
is apparently occurring. However, additional monitoring events are necessary to fully
evaluate long-term trends, and additional monitoring is recommended prior to
recommending additional investigations or amendments to the ongoing remediation. An
additional monitoring event was conducted the week of August 25, 2014. and one more
2014 quarterly sampling event is tentatively scheduled for November 2014. The need for
additional remedial actions, if any, will be evaluated after the monitoring events.
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6.0 QUALIFICATIONS OF REPORT

Our report presents a summary of information known to AMEC concerning the project site
which AMEC considered pertinent to the scope of work and stated project objective.
AMEC has assembled data produced by itself and others and used that information to
make analyses of site conditions. AMEC has performed this investigation with the care
and skill ordinarily used by members of the environmental consulting profession practicing
under similar conditions. The activities and evaluative approaches used in this
assessment are consistent with those normally employed in environmental assessments
and waste-management projects of this type. Our evaluation of site conditions is based
on our understanding of the site and project information and the data obtained in our
assessment. The general subsurface conditions utilized in our evaluation have been
based on interpolation of subsurface data between the sampling locations. The
conclusions presented herein are those that are deemed pertinent by AMEC based upon
the assumed accuracy of the available information. No other warranty, expressed or
implied, is made as to the professional advice included in this report. The information

presented in this report is not intended for any use other than the stated objectives of the
project.
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Table 1
Well Construction § y - Py Maonitoring Wells and Former Water Supply Wells
RBTC LDB #1, Leitchfield, Kentucky
AMEC Project 6251-12-1002

Sounded  Length of Ground Measuring Top of Mid- Bottom
Inner Casing  Boring Well Perforated Surface Point Casing Screen Screen of Well
KDOW Completion  Diameter Depth Depth Section Elevation Elevation Stick-Up Elevation Elevation Elevation
Wall ID AKGWA # Date (im) {ft BGS) {tBMP) fth (ft NAVD) {ft NAVD]} (AGS)  (ft NAVD) (ft HAVD) (ft NAVD)
Former Supply Wells
PW-1 00020656 4171987 8 367 334 154 Tia4 T25.58 1.15 513 436 59
FWw-2 NiA 1101974 6 547 440+ - a3 71236 109 - - oSt 236
Hack (offsie NI A [ - irta e - —- est 0 - e -
Kiper (oHsia NiA BA B - BD - - el et 1 = e —
Monitoring Wells
RW-1 BOO5-3213 2vzon? 2 178 T 94 04 7155 7108 T06.1
-2 BO05-3214 INEZD0T 2 178 T4 94 -0a 7030 E98 3 G693 6
RAW-2M BOGS5-6303 552009 2 410 406 100 05 GED3 6753 6703
Mw-3 BOOS-3215 X142007 2 175 169 G4 05 J0Z5 697 8 6931
M- BODS-3216 342007 2 145 138 7o RIE) 7023 B9 8 0953
M-S BOOS-3217 X1472007 2 245 236 G4 4 6926 BAT Y 6832
K-S BO05-6304 SB2009 2 352 3T2 100 Rik:] 6793 6743 669 3
MW-6 BOOS-3218 I2v2007 2 oo a6 48 04 G988 6964 6940
MW-T BOOS-3219 52007 2 12y 125 56 07 695 6 692 B 690 0
M-8 BOOS-3220 3152007 2 20 190 94 05 6991 6594 4 BADT
M-8R 80056301 SI5r2009 2 386 d0a 0o -0 6 G796 6745 669 5
M9 B005-3705 527/2008 2 168 155 494 04 T8 T00.1 6954
MWY-10 B005-37 10 5272008 z 93 a1 48 <03 T06 6 06 6 o
MA-114 8005-3708 S2a2008 2 150 148 48 04 o 698 5 656 2
MW-11B B005-3709 5282008 2 BB 85 45 03 7070 R 7025
MW-124 BOOS5-3706 5/28/2008 2 155 155 45 04 T00.0 GST & B9S 5
MW-128 B005-3707 5/28/2008 2 a0 B9 45 05 T06 4 7041 7018
MWN-13 80053721 E/272008 2 128 125 45 0z BYT 2 B950 6927
MW-13M BO05-6302 S/5/2009 2 360 357 100 04 BB0 2 6752 6702
MW-14 B005-3725 B2r2008 2 145 4a 94 03 7014 696G 6920
MW-15 BOO5-3729 B2/2008 2 an BG 45 a3 698 & 696 3 6941
W16 BO0S5-3722 B272008 2 140 127 97 06 7037 BOE G G940
MW-17 BOOS-3T26 B22008 2 145 40 G4 03 T05 4 JoOO T 696 0
MW-18 BOOS-3730 B/32008 2 10 60 28 R 7073 70545 T4 5
MWN-19 BOOS-3723 BI22008 2 a0 a8 48 04 T06.1 037 T3
MW-20 BOO5-3727 6212008 2 125 ny 48 07 704 4 7020 BO9 6
KW-21 BOOS-3724 BIZ2008 2 135 130 48 04 T00.7 698 2 6959
MW-22 BO05-4866 41572009 2 130 126 50 -03 T026 700.1 697 6
MW.23 BODS5-4867 4152009 2 %o 135 50 03 G988 696 4 693.8
MW-24 BO05-4870 4152009 2 130 128 50 03 G979 695 4 6929
MW-25 B005-8218 11112010 2 120 115 B0 05 TOT 4 703 4 6994
MW-26 BOOS5-8231 11112010 2 133 128 a0 03 07 T02 6 G598, 1
Mw-27 B005-8217 1122010 2 a0 137 no -04 07T 2 Toz2 GoT 2
Mw-28 BO05-B216 1o 2 14.0 138 mo 03 T05.1 T00.1 GO51
M- 24 BO06E-6T50 B/52013 2 1.5 05 50 03 TG 4 039 o4
hWY-30 BOOG-G751 B52013 2 15 105 50 03 T 6 o2 G99 6
M-31 BODG-6752 /52013 2 125 g k] =0 -03 3 7088 T06.3
KAw-32 BOOG-B416 121002013 2 B0 160 mo -04 To0. 5951 G501
Notes Prizaced by SMD 41
ft=feet = inches est. = estimated Lrerard by 1AW 4
MP = measuring point BMP = below measurng point
G5 - ground/floor surface BGS = below ground surface
WLE = water level elevation RAVD = Narth Ammerican Vertical Datum of 1988
--—- = not available KDOW AKGWA & = well number assignec in the Kentucey Division of Water's Assembled Kentuchy Grouncwater Datanase
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Table 2

Well Construction Summary - Remediation Test Wells

RBTC LDB #1, Leitchfield, Kentucky

AMEC Project 6251-12-1002

Approximate Casing Approximate Approximate

Inner Sounded Length of Ground Relative to  Approximate Bottom Top of

Casing Boring Well Perforated Surface Ground Measuring Point of Well Screen

KDOW  Completion Diameter Depth Depth Section Elevation Surface Elevation Elevation Elevation

Well ID AKGWA # Date {in) (ft BGS) (ft BMP) (ft) (ft NAVD) (ft) {ft NAVD) (ft NAVD) (ft NAVD)
TW-5 8006-2064 3/5/2012 3/4 133 12.48 5 711.2 -0.2 711.0 698.5 7035
TW-6 BOOB-2065 3/5/2012 34 120 11.75 5 711.2 0.3 711.0 699.2 704.2
TW-3 B8006-2066 3/5/2012 3/4 115 11.30 5 711.2 0.3 7109 699.6 704.6
TW-10  B800B-2067  3/5/2012 3/4 1.8 11.82 5 711.2 0.3 710.9 699.1 704.1
TW-11  B006-2068 352012 34 17 17.09 5 nz -0.3 711.0 683.9 698.9
TW-12  B006-2063 3/5/2012 3/4 15.6 15.70 5 711.2 -0.1 711.1 685.4 700.4
TW-13  B006-2069 3/5/2012 3/4 158 15.81 5 711.2 -0.4 710.9 685.0 700.0
TW-14  B006-2070  3/5/2012 3/4 15.8 16.78 5 711.2 0.2 711.0 694.2 699.2
SW-1 - 10/11/2012 3/4 15.0 13.50 7 711.2 -0.2 711.0 B697.5 704.5
SW-2 - 10/4/2012 3/4 12.6 10.33 5 711.2 0.3 7109 7006 705.6
SwW-3 - 10/10/2012 3/4 12.6 10.96 5 711.2 -0.2 711.0 700.0 705.0
Sw-4 - 10/10/2012 3/4 16.0 13.50 8 711.2 0.4 710.8 697.3 705.3
TW-16  BD06-B418  12/10/2013 34 16.0 15.09 10 709.4 -0.2 709.2 6941 704.1
TW-17  B006-8417 12/10/2013 34 16.0 15.56 10 709.4 -0.3 709.1 693.6 7036
TW-18  B0D0Z2-3162 11712014 3/4 12.0 11.35 5 711.2 -0.2 711.0 699.6 704.6
TW-19  BDD2-3163 172014 3/4 124 11.74 5 711.2 -0.2 711.0 699.2 704.2
Notes Prepared by: JAM 37/2014
ft=feet in=inches Checked by: SMD 4/11/2014

MP = measuring point
GS = ground/floor surface
WLE = water level elevation
BMF = below measuring point
BGS = below ground surface
NAVD = North American Vertical Datum of 1988
KDOW AKGWA # = well number assigned in the Kentucky Division of Water's Assembled Kentucky Groundwater Database
Ground surface elevations were estimated from "Site Survey” drawing, dated May 14, 2009, provided by Erdris Engineering,
Ground surface elevations are approximate.
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Water Level Data Summary
RBTC LDB #1, Leitchfiekd, Kentuchy
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Tatie 3

Water Leval Data Summany

RBTC LDB 81, Leflchfiekl, Kantucky
AMEC Projoct Mo, fi25°412.1002
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Table 3
Water Level Data Summary
RBTC LDA #1, Leitchfiold, Kontucky
AMEC Prajee: No, 6267721002
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Tablke 3

Watar Level Data Summary
RBTC LDB 81, Leitchfield, Kemtucky
AMEC Propct Mo 251121002
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Water Level Data Summary

RBTC LDB &1, Leitchfield, Kentucky
AMEL Projoc: No. A25°-12-1002
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Table 3
Water Level Data Summary
RBTC LDA #1, Ledtehfiold, Kentucky
AMEC Prape! Na, /25 7-72.1002
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Table 4
Groundwater Fleld Parameter Data - 2012-2014
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2012-2014
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Table 6

3DMe Injection Summary

RBTC LDB #1, Leitchfield, Kentucky

AMEC Project 6251-12-1002

Total Total Volume
Niiisbiasct Volume of of Total Volume of
e Diluted Concentrated
ROW Injection Concentrated
. 3DMe . NaHCO,
Points 2 3DMe Injected .
Injected (gal) Injected (gal)
(gal) g
B 4 806 8 0.91
& 2 405 5 0.20
D 8 1974 152 2.39
E 4 820 17 1.03
F 18 4949 217 4.39
G 12 2425 21 5.26
H 2 404 4 0.61
Total 50 11784 424 14.79
Prepared by JAM 02/25/2014
Checked by SMD 6/23/2014
Notes:
gal Gallon
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Table 8
BOS 100 Injection Summary
RBTC LDB #1, Leitchfield, Kentucky
AMEC Project 6251-12-1002

Total BOS
Number of 100
Zone |Area (sq ft)| Injection | Quantity
Points Injected
(Ibs)
1B 935 16 845
2 990 19 1300
6 1990 16 455
7 990 21 2220
Total 72 4820
Prepared by JAM 02/25/2014
Checked by SMD 6/23/2014
Notes:

sqft  Square Feet
Ibs Pounds
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APPENDIX A

Laboratory Analytical Report — Groundwater Samples October 2013



PESC

a S5:'C-I'E:N'C E-S

YOUR LAB OF CHOICE = -

Report Summary
Thursday October 17, 2013

Report Number: L661920
Samples Received: 10/08/13
Client Project: 6251-12-1002

Description: RBTC - Leitchfield, KY
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Doraldson

Ste 100

Late Received z Cotoper na

Cescription s - Leit
Sample IL 3

Collecred By 5 Jacgo A, Morris
C:l—utth Late : 10/07/413 16:33

farameter

lrf*aqt:JLtL'e - Lexine

Leglge20-

01

B3l

TOZ (Total Orgarnic Carbon

Volatile Organics
h_""C‘Fc'

‘olein

ylcnitrile

BAromobenzene
Bromodichloromethane
Bremofor
Aromomethane

n-Butylbenzena
sec-Butylbenzere
Lert-Butylbenzene

Carbor. tetrachloride
Chlorchenzene
Chlorcdibromomethane
Chloreoethane

=Chleroethyl vinyl ether
Cklproform

hloromethane
-Chlerotoliene

crotoluene

ond Cibromo-3-Chlorcprocans
-Dipbromeethans

mamethane
1,2—;1hh Jrobenze

if!uo:cmethane
orgethane
*ichlorgethans
I Sichlorgethere
cis-1,2-Dichloroethensa

“*arq-l,E—L1“ﬁlo:CﬂtfPrﬂ

LDL“pV"rene
chloroprocpane

chloropropane
oyl ether
Ethylbenzene

U = NI {Not Detected)
MDL = Minimum Detecticr Limit — LOD
KDL = Reported Cetection Limit = L

b ]1

STRUIRAT]

Pl Bl A P B L
L U

Y Oy

(=

P B o B B

]

(= B 5

sano'a 5ubm;tte

the written aporoval om E8

00D D 00 00 00 (D 00 0

S B CS B U N N I

O v th On

Wby

fa s

0 D 0000 00 (D 00 B0 00 (0 oo

(@]

—
[}
=
I
i
)

J

10/10/12
10/10/13
10/10/13
10/10/132
10/10/13
10/10/13
10/10/13
13/10/13
10/10/13
1a4/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/12
10/10/13
10/10/13
10410713
10/10/13
10/10/132

DOoOoCcoOOog

UL L L L LU

BB P R RO B R

10/10/1
10/16G/13
10/10/1
10/10/17
10/10/13
10/10/12
10410413
1071071
10/10/132
10/10/41
10/10/1%
10/10/13
10/10/1



BLESC

5.C-I-E-N-C E*S 2

ax 1.0. &2=08142839

YOUR LAB OF CHOICE i

F e A0
REECRT OF AMALYSIE
Hotaner IT. 203
E3C Sample & : LAf1820-01
Cate Regeived v Der 08, 2013
Cezcrioticr % — Leitchfield, EY
Site ID =
Projest B = G2 51=1 032
H Jacch A. Morris
3 1070713 18:35
Result MIL ROL Jrits Qualifier Method Sil.
L £.084 0. 10/10/13 230
Isopropylbenzers C 0.082 0 10/10/13 230
opyltoluene G 8.08s8 a. 10/10/13 250
J-Rutanone [MEK) i3 0.98 2 10/10/13 250
Methylene Chlorids ot 1 LI 0AES: (250
4—Metbyl-2-pentancne (MIEH) i 2 10/10/13 230
vyl tert-buatyl ether (5 0. LR/ E0713: 250
HtEﬁL}qlﬂﬁ~ L 1 10/10/13 250
19} 0 10/10/13 250
L 0] 0/10/13 230
15 8] 10107013 2
L 0 10/10/13 2
I3 [ 10/10/13 2
i i] 10/10/13
L 1 10/10/13
L 0 10/10/13
54 9] 10/10/13
0 > 10/10/12
5 0 mg/l 10/10/13
Ti 0. mall 10/10/13
54 1 mg/1l 10/10/13
U 0 Tg/l 10/10/12
& U 2.0893 0 g /1 10/10/13
3 5 0,080 Y mall 10/10/13
5 mathy1“~"7ﬂ U c.087 0 mg/l 10/10/13
1l chiloride 3.4 0.0865 0 ma/l 10/10/13
ne=s, "“otal 6] 0.26 075 T/l 13/10/13
Su ate Rercvery
s 104, Rec 10/10/132 230
cmethans 27,13 i Rec. 10/10/13 230
'oben:ene 101. n Rec, 10/10/413 2350

L = HNI' (Kot >
MDL = Miznimum O Limit = 120 = TRRP 3DL
: PQL = EQL = TERF MJL

Note:

[he reporred analytical sults late cnly toc the sample sup

[his 3 ced, wept in full, withou itten approval
Reporter 10/17413 16230
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BEPORT OF ANALYSIS
Ms., Sarah Donalason Outeober 17, 2013
AMEC Ernv. & Infrastructure - Lexino
2958 Fortune Drive; Ste 100

Lexiratcn, KY 403
E5ZT Bample & LEE1920-02
Cate Received : Cctober 0B, 2013
Cescriptic : RETIC - Leitchfiseld, KY
Site ID
Sample 1D £ MW-8
Frociect & B5251-12-100
Collected By 7 Jacoo A.
Collection Date 10/07/13
Farameter Result MDL RDL Jrits Cualifier Mezhod Cate Dil.
TOZ (Total Oroanic Carbom 980 3.4 70 hils 1 060 10714712 20
Volatile Organics
n-ﬁ'urﬂ 0.55 0.30 10/10/13 30
: L 0.44 10/10/13 30
G 0,094 10/10/13 50
U 2.016 10/10/13 50
L 018 10/10/13 30
8 C.01% 10/10/13 30
Bromoform 1 0.023 10/10/13 50
Bromomethare (61 0,043 10/10/13 50
n-Butyloenzere L J.018 10/10/13 30
sec-Butylbenzene I LO1R 10/10/13 3
terc-Butylbenzens 1; 0.020 10/10/13 50
Carben rtetrachloride i c.01% 10/10/13 a(
PI]G*:b erzene 8 0.017 10/10/13 30
omomethane U 0.01¢ 10/10/13 50
JILEENERE G 0.023 10/10/413 3
2-Chloroethyl vinyl ether U 015 10/10/13
Chlorcform g 0.016 10/10/12
Chlorcmethane 54 0,014 16/10/13

Z=Chlecriotoluens J.01¢ 10/10/132

Q-PPlD“CtolLEUﬂ L 2.018 10/10/132
2= Ulbvﬂﬂ“—?—Fth*“propﬁne { C.066 10/10/13 34
1 Dibromocethane U c.016 10/10/13 S|
momethane g 0.017 10/10/13 3
1,2-Dichlorochenzers L 0.017 10/10/12 30
L+ 3-Cichlorohbe 3ot 13 J.011 10/10/13 30
_ed=-Dichlorcbernzene U 2014 10/10/13 50
Dichlorodiflucromethane L S.028 10/10/13 30
1,1-Dichloroethane L 10/10/13 30
1, 2-Dichloroethane L 1EFTEL TS 3
ly1-Cichloroethere L 10/10/13 30
ci"—l 2-Dighloroethens a3 1G6/10/13 30
i L 10/10/13 30
L 10/10/13 50
L 10/10/13 50
10710713 =a

10/10/13 30
10/10/13 30
10/10/13 30
10/10/132 30
10/10/13 20

lﬁr:pronene #
lorcorocana
'ﬁp*“r“l ether
Ethylpenzers

S oEol

-

L = NI (Mot Detected)
MRL = Minimum Cetecticn Limit = LOD = TERP SCL

RDL = Reported Cetection Limit = L2Q = PQL = EQL = IERP ML

Motes

lhe reported analytical results relate ly to the gamples submitted,

Ihis report skall nct o= reoroduced, except full, without the written avporaoval from ESC.

Reported: 10/17/13 16:29 Pripted: 10/17/.3 16:20
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REPORL OF ANALYSIS

Late Rec s Cotecbher
Cezoriotiorn : RBTC - =Y
Site I
Samels IE 2 MW= .
Project.d# = 6251-12-1002
Collected By 4 Jacch A. Morris
Collection Date 13/07/13 15:03
Sarametar Feszult ualifier Date SEL
He L 10/10/13
Is 2re E 10/10/13
B- pyltoluene L 10/10/13
2~ = (MEK) 0.84 10/10/13
Mett "Plal*d~ 5y 10/10/13
4=Methyl-2-ventancne (H'EH} 13 10710713 0
Metl tert-nDutyl =the (51 10/10/13 0

,2-latrach

_,1,_,2-;ct*a]

ST o el )

Bl il o- Wt

thylbeﬂteue

imethylbenzens U
imethylbenzens L
oride Bl
Tetal L
Fecovery

dg 108
roflucromethane 99,
aoflucrgbenzene 104

= Mini

LOD = IRRP
= L2Q = PCL

raepocroed

raport S

0.019
£.013

C.053

% Rac B82a08
3 + Reo. R2608
. Reg, 2 i)

SCL
= EQL =

IRRF MQL

to the samules submitted,
i full, without the written avoroval from ESC.

10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
16/10/13
10/10/12
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13

10/10/13
10/10/132
10/10/13

3

LI L U e
o0

s

DO aa

el o e ]
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REEPCRT OF ANALYS.S
M3, Saran Doraldson Gz
AMEC Env. & Infrastructure - Lexing
2456 Fortune Drive; Ste 130
Lexington, XY 40509

o
5]
o
O
5
i3
by

RBIC = 'L

1520-03

Z=-2004

e
Late

Bromcdichloromethane 16y
Bromoform L
Bromometharne

n-Butylbenzena

T

sec-Butylbenzene {4 (

tert-Butylbenzene L C
Carbon tetrachlaride U a.
Chlorcbenzene L B
Chlorcdibremomethatie ¢4 4
Chlorcethane 1€ 0
2-Chleroethyl vinyl ether 2

Chlorcform B
Chlorcmethane L
Chlerotoluene

:-Chlecrotoluens L
-y 2=Dibrome=-3-Chlecrcpronare i
i, 2-Dibromeethane C
Dibromomethane 15
1,2 hlaorobenzere L
chlorchernzens 5]

0.050 m3/1

8 B Bl B B Y ol T |

1+4-Dic
Dichlorodif
'.,:_l—._ t

hlorcpromane L
chlorcorogernse L
l,3-Dicrloropropare 1§
zis-1,3-pichloropronene

trans-1,3-Cichlarcpropene [
2,2-DichlIoroprorane L
Di-isépropyl ether L
Ethylbe ne i

C
(3O
(=
=1
s
I

CICICaC

U = NC (Kot Detected)

MOL = Minimum Cetectign Limit - LOD = TRRP SDOL

EDL = Reported Detecticn Limiz = LOQ — POL = EQL = IHREPF MJL
Kote:

The repcr
This repoz

ate only to the sample sui
except in full, without

Repcrred: LOFATIER 1630

apnroval
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BLESC

rE-N'C E-S5

YOUR LAB OF CHOICE

REPORT OF ANALYSIS

- Lexinc
EZC Sample & : LAR1S20-03
08, 2013
Leitchfield, XY
Site ID
Eraject £ & £251-12-1002
Besult ¥DL pualifier Method ate BIY
3] 2ze08 10/10/13 ~Q
[ BZe02  10/10/13 10
C EZ260B 10/10/13 1
L 82608 10/10/13 10
5 /608 10/10/13 185
;—Uat}'l-f-tentJF\ﬂF (MIEBE) U BZ2e02 10510713 20
J~tlyl t-butyl ether 5 103 B2A02 10/10/13 10
achtrals L c.010 22608 10/10/13 10
9 0.0035 8208 10/10/13 10
U 2.0031 22603 10/10/13 0
e 43 0.0038 10/10/132 ig
=] 7 C.0D058 10/10/13 10
richlorotriflucroethane 9] 0.0030 10/10/13 10
algroethene L 2.0037 2 10/10/13 0
L 3.0078 2z 10/10/13 0
L 0.0023 B2 10/10/13 140
I3 C.0C21 a B2 10/10/13 10
L 0.0032 e ¥l 22 10/10/13 10
9] 3.0038 0 q/ 2z 10/10/13 10
Trae 0,009 0.0040 0.0.0 m3/1 J 826 10/10/13 10
Zri 15 c.01z2 05050 ng/ BZ2608 10/10/13 140
T [ Cc.0081 0,025 mg/l B2p02 10/10/13 10
L2 L 2,0037 0.C10 w1 42608 10/10/13 10
1.2 4 2.0032 QwCin g/l 82808 10/10/13 1L
1.3 methyloenzens E 0.0038 Q01D ma/ 8202 10/10/13 10
finy loride 0.018 C.0028 0.010 RILET! B2608 10/10/13 10
Total [ c.011 3. 030 ng/ 1 826082 10/10/13 10
Recovery
aze08 10/10/13 10
ugromethane 22603 10,/10/13 0
4{-Bremoflacrobenzens 82608 10/10/13 10
U= aC 1 =
MDL = Mindimum LuLﬁ tich mit LOZ = TREP 3LL
RDL = Reported Cetec imit = LOQ = PQL = EQL = THRP ML

itted.

e written

avoroval



SESC

‘E-NCC-EYS

YOUR LAB OF CHOICE

Zat. 1970
R1 OF AHALYS.S
Ms. Sarah Doralcson Dotaber I3 2013
AMEC Erv., & Infrastructure - Lexing
245€ Feortune Drive; Ste 10
Lexingten, KT 40309
o £1820-04
Cate Received § Cctoper 08. 2013
cription : RBIC - Leitc =] K
Site ID
Sample IC 3 MW-21
Fxc-acr &
Collected By H Jacop A. Morris
Ccllection Date IC/07/°3 13:00
Paramnetesr Result HMOL RUL Jrits Qualifiar 1.
T0C (Total Organic Carbon) T4, 1.3 15 mgsl 10/14/13 bl
Volatile Organics
s 0.081 J.010 10/10/13 1
[ G.0089 10/10/13 1
& :;lﬂ11t ile 5 0.0019 10/10/12 ]
Eenzere 2.00084 0.00033 1n/10/13 1
Bromobenzene L 0.00035 10/10/13 1
Bremcdichlcromethane i 0,00038 10/10/13 1
Bromoform ki d 00047 10/10/13 =
Ercmomethane [ G.opos7 10/10/13 1
n-Butylbenzene I U.DDDBE 10/10/12 E
sec-Butylbenzere [} 0.0003¢ 10/10/13 1
tert-Butylbenzene 1 0.00040 10/10/13 i
Carpor. tetrachloride £ 0.0003R BZ680B° 10/10/13 3
Chlorchenzere L Q,00035 82R02  10/10/13 1
Ckhlorcdibromomethane & 0.00033 7 10/10/13 1
Cklazcﬂrhare L0071 0.,000435 2 10/10/13 3
-Chlorpethyl wvinyl ether L L0030 2 10/10/132 &
;rlovcfo - L j Oﬂjﬁﬁ ]: 10/10/12 1
lorcmethane & 0.000 B 10/10/13 1
Chlorotoluene [ 0.0007 E 10/10/13 1
=Chlcrotgliene 13 a, ODC 2 10/10/13 1
Zs2-Dibrome-3-Chloroprovane it ] a 10/10/13 1
1,2-Cikbromoethans U n.oo 8 10/10/13 bl
Uih‘ omomethane U 0.000 3 10/10/12 1
“y2-Dichlorchenzene [ 0.000: B 10/10/13 1
_,3 Cichlorche ne U 0. g 10/10/132 1
1,4-Dickhlorobenzens L n 3 10/10/12 1
Dichlorodifluoromethane 15 D.GDC“J | 10/10/13 1
i hlo'aetrdre 3.000EB8R 00076 @ g 10/10/13 1
U 0.00036 8 10/10/132 i
q~m o.00040 8 1i0/10/13 3
thene u. £ 00ZF =1 10/12/13 a
1lurcethene u.?ﬁfﬁ 0,00040 14 b 140/10/13 1
g hldrcn*ﬁvare 0.00031 8 10/10/13 1
ichloroprepene i 0,00035 2 10/10/13 E
Sropropane L 0.00037 82 10/10/13 i
loronraocerne ] C.00947 o 10/10/12 -
hloreopronerne I 25 10/ : 1
propans 1 e 10 1 1
'l ether { e 10/10/132 3
0. H”n?- 0.0010 T/ 10/10/13 L
U = NI {Naot Detected)
MDL = Minimum Detecticn Limit = LOC TRRF SCL
RDL = Reported LCetection Limit = LOg = PQL = EQL = TRRP MOL
Note:
The repocrted analytical results znly to the sample stbmitted,
This report shall ret be reoprodu frll, withcut the written approval from ESC.
Reported: 10/17/13 168:2% Printed: 10/17/12 1a/:20



SESC

cE'N-C E-S

YOUR LAB OF CHOICE

L, ""I FT1Zd

[ v 1hB-5B58
1-800=T67-5853
Fax (61Y9) 158-5853

AT e 1 37
ERPORL OF AN is8
Dotoper 17, 2013
EZD 3ample § @ L661920-0D4
2013
nfield, KY
Sige: ID =
=ampls AP : N roject 4 & 6251-12-1002
Result MDL RDL Jrnits Cualifiar Method Date pil,
k; 0,.00C2e g.0010 g/l 13/10/13 1
L 0. 00033 0.0010 miy/l 10/10/13 1
g 0.00035 0.co1c il P! 13{10?13 i
0.030 0.003% 0.C0.0 mer/ 1 10/10/13 1
G 0.0010 0.3030 may 1 10/10/13 1
6 C.0021 0.010C ma/l 10/10/13 1)
9] 0.00037 0.0010 mag/l 10410413 1
I 2.0010 0.L£050 ma/l 10/10/13 1
o 0.00035 a.co1c ma/1 10/10/13 4
L 0.00031 0.2010 ma 10/10/13 1
& 0.00038 0.2010 mg /] 10/10/13 1
L 0.00C58 0.0010 mg/1 10/10/13 1
L 0.00030 0.0010 mg/l 10/10/13 1
L 0.00037 G.001C ma/ll 10/10/13 1
L 0.00078 0.005C ng /1 10/10/13 5
L 0.00023 0.020190 na /1 10/10/13 1
L 0.00021 0.2010 ng/1 10/10/13 1
i 0.00C032 0.0010 ma/l 10/10/13 1
3] 0.00038 3.0010 mg/l QZ;U— 10/10/13 1
0,0033 0.00040 .001¢ ma/ 10/10/13 1
(3] 0.0012 0.C05C / 10/10/13 H
T 0,00081 0.0025 10/10/13 1
& 0.00037 0.0010 10/10/13 1
[ D.00C32 0.0010 10/ 10413 1
[ n,00033 0.0010 10/10/13 1:
0.005%9 0.0002¢ 0,001C 22e0B 10/10/12 1
6 2.0011 B.003C 8208 10/10/13
104, 82p03 10/10/13 1
36,3 B2603 10/10/13 1
106, g2602 10/10/13 1
L
EGL = TERPF MQL
The reporved aralytical nJ\ to the sample sconmitted.
This resport shall not espt i frll, without the written aporoval freom ESC.
eporoeds Z0/17/13 16228 13 16:30
Page & of 30




¥ESC

YOUR LAB OF CHQICE

EEPORT OF ANALYSIS
Saran Doraldson Ooeoher 17, 2013
AMEC Znv. & Infrastracture - Lexing
2436 Fortune Dr Sre 130
Lexington, XY 40
§ = Lesl1ez0-05

Cate Received 2 Cutcber 08, 2013
Eescriotion : RETC - Leitchfield, KY

Site 1D
Sample IC : Mw-22

Eroiest & ¢ #251-12-1002
Cocllected By :
Collection Date
Parameter Result MOL EGL Qualifier Method [ate 2il,

Carb

latile Organics
Acetone
Acrolein
wcrylonitrile
Benze

Bremeobenzene
Bremodichlcromethane

Bromoform
Eromomethare
n-Butylbenzene
sec-Butylkenzena
terct-Butyloenzers
Carbor, tetrachloride
Chlorcbenzene
Chloredibremomethane
Chlorcethane
2-Chlecreethyl vinyl eth
léroform
loromethare
hlocrotoluens
hlcrotoluene
-r2=-Dibromc-3-Chlcropro
1, 2-Dibrcmcethans
ibromomethane
Cichlorghbenzens
¢ 3=-Cichlorcbernzene
l,4-Dicklorcbenzene
Dichlorodifluoromethare
l;1-Dichloroethane
1 chlorcethar
ocroethens
lorcethens

Icnropens
coropane
aronronene
nlorocprope
oroprcrparne
iscoropyl ether
Ethylbenzene

L = NI {Hot Detwected)

MDL = Minimum Detecticn L
ROL

Reported Cetection

encrted analyri
report shall n

Reperted: Z0/17/13 16#:29

-Dichlcreethene

I resulis relate cnly

ar7)

8
a:
B
L -008E BZB(
[ L0095 8
012 8260
02z B2R0
.0o80 2280
0091 8280
Ao 8260

(085
LOCB7
008z
011

075

L0081
.00R9
.0Dgs
L0088
033

L0085
00488
.0DR7
0055
.006g

0.

o

(Sl lsRs ulsRelalaleNsRolelelelel e

Dare

LI 2O O

41

imit = LOD = TRRP SCL
Limiz LOQ = PQL EQL

— IRE? MpL
the sdample sucmitted,
full, without the written apuroval

o
revrcduced, except ir frocm ESC.

Printed: 10/17/13 163

10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
/10713
10/140/13
10/10/13
10/10/13
10/10/13
10/10/12
10/10/13
10/10/13
10/10/12
10/10/132
14/10/13
10/10/13
10/10/13
10/10/12
10/10/12
10/10/13
10/10/13
10/10/132
10/10/13
10/10/12
10/10/13
13/10/13
10/10/13
10/10/13
10/10/12
1051041
10/10/1
10/10/1
10/10/1

Lk b Lad ke L

Pk Pod B B B Mg B0 B B hO RO B
L i in Lnoh L inwnen

Fod BT P P T P ok 50 B B Tk A0 P I B I R B0 B 5 By 0 RO P S fad B T
LN LA UYL G0N LN L LR 8 L0 LD LD LU L0 LR L O G LN O wen G



14) 758-5853
Fax (815) T58-5853
s.C

LaeB HGR I BN B Tax 1.3. §2-0814289

YOUR LAB OF CHOICE

REPCRT OF ANALYSIS

2

5T Bample & o: LABLS20-035

: Octoper 08, 2013
3 REIC - Leitchfi=ld, KY

MDL RDL Jnits Cualifier Method Date Di

Methyl tert-butyl ether 8 7.0092

tlachthalene L 3.025

n-Frcoylbenzens [ 0.0087

L 0.on077

"atrachlcreethane & g.005%¢

roethans L 0.015
=

10/10/13
10/10/13
10/10/13 25

3 10/10/13 e
ma/l B2e02 10/10/13 25

i 2.0064 mey/ 1 82608 10/10/13 s

Iscpropylbenze L 30082 mg /1 8Z60B  10/10/113 25
p-Iscoropylteluerne i 2.0088 g/l 825053 10/10/13 25
2=Butanaone (MIH) 0.70 0.023 ma/ BZ2603 10/10/13 25
Methyl Chloride 5 &, 025 ma/ 1 10/10/13 25
L-Methyl-2-mentancne (MIBK} [ 0.054 /1l 10/10/13 285
=

%]

etrac mg/ll 10/10/13 23
chlorotrifluoroethane ) 2.007¢6 mgsl 5 10/10/13 25
cnloroethens L J.0093 ma/l B2s08 10/10/13 25

L 0.020
L C.005E
8 0.0054
C 2.0080
) 3.00%8
.03z 0.010
=t nane U 0.030
rupane o C.020
% I
C

ma/l g2e02 10/10/13 25
mall 8208 10/10/13 o
w1 82608 10/10/13 ¥is
i mg/l g2e08  10/10/12 25
] bilé i § 228082 10/10/13
m3/1
ma ]

[ R I
=L

D ae 2L

10/10/13
10/10/13
10/10/13
10/10/13
107/10/13
10/10/132
10/10/13
10/10/13

£.0083
0.0080
2.0087

oo o
L1 b LF

L

&tt?lbeézeue
: ride 0.11 0.0085
5, rctal L 0.0286 0.0

TEcovery

=LY

£3
[ O S 29 3 ) IR O SN T ST SN |
) wn

[ae}

202
1

104, Rac. 10/10/13 25

96.0 Rec. 10/10/13 23
102 keac, 10/10/13 25

o= MDD (Mot Detected)

MDL = Minimum Cetecticn Limit = EP- 3CL

RDL = Repocrted Detecticr Limit = LOQ = PQL = EQL = TREF MQL

Notes

Ihe rencrted analyti

This report shall rne n approval from ESC.

Fepcrted: 10/17/12

Fage 11 of 20



SESC

“IE-N C-E-S e F7Ea
Tax T.0. 1289
Ssu. 1990
REPOKL OF ANALYSZS
Dotohe 17,
uoture - Lexing
St= 130
LAR1920-06
F; Cetocbes
= REETIC — Le %
3ite ID :
T Mw-23
Pxiigel 6251-12-1002
Collected By 5
Collectian Cate
Paraneter Fesult ML ROL Jrits Qualifier Late Bili
TOC (Total Organic CZarban) 0,68 0.19 1.0 ma/l JP1 13/17/13
Volatile Crganics
Acetone & 0.030 10710413 3
Acrolein U 1.044 10/10/13 3
nh-ylczltrife & 10/10/13 3
Berzere i 10/10/13
Bromobenzene | 12/10/13
Bremodichleromethane [ 10/10/13
Bromeform U 10/10/13

16/18/13
10418413
10/10/13

Eromomethane
n-Butylbenzens

& 4]
sec-Butylbenzerne C 8] it
tert-Butylpenzens L (t 10/10/13 5
tetrachlcride 0 0. 10/10/13 3
enzens B 0. 10/10/13 5
1c“cﬂum0t}aqe 5 0 10/10/13 3
the 2 ] 10/10/12 3
ue:kyl vir, i 10/10/13 3
sfcfc M [ 10/10/132 3
oromethane i a 10/10/13 3
1lorotoluene (i 226 10/10/13 )
lerotaluene i ﬂ.nDlC AZA 10/10/13 3
ibromg-3-Chloropropars W #2608 10/10/13 3
1b'omght“ane G B2R02  10/10/12 3
L BZ2602 10/10/13 5
© B2ED 10/10/13 3
(& B2 60: 13/10/12 3
L 82808 10/10/132 3
L BZ60B  10/10/13 5
-.l Elr :al“ﬁ;hare L az60B  10/10/13 3
2-Cichlorgethane 5 2260B 10/10/13 5
lorzethere 0.0029 i 82608 10/10/13 3
loroethens 0.33 B2a02  10/10/123 3
Cichlgreethens 0.005 ﬂ.fwar na/l J4 BZRO02  10/10/13 5
E 0.C0030 mgsl B2603 10/10/112 5
L 0.0C50 ma/ G2R03 10/10/13 3
1 0.3050 mg /] 82808 10/10/132 5
L a, 5050 ma/l a2 10/10/13 5
U 0.,0050 mg il 23 10/10/132 3
L 0,0030 madl a2 10/10/13 3
Ul-]q propyl # C.C030 ma/l 8 1G6/10/712 3
Ethyloenzene L 0 B8a50 Tl l 2 10/10/13 =,

U = NEG (Mot Cetected)

MDL = Minimum Cetecticn Limit = LOZ = TRRP SDL
RDOL = Reported Detecticn Limiz = LOG = BQL = EQI
Kote:

he samole submitted,
1ll, without the written aovroval

ke reoroduced, excep
Reporrved:; 10/17/13 16:2% Prirteds 10/17/13 16:30

Page 12 of 320



$ESC

S'C-HE-NC-E-S

YOUR LAB OF CHOICE

SE-.. 1370
REPCRT OF ANALYSIE
23 ¢4 Outober 17, 2013
structure - Lexing
s Ste 100
=]
E3C Sample & : LAB1520-0E

Received i 8!

seriotion

08, 2013
Leitchfield, XY

Zampls LD H

lected Ey H
Collection Date

Sarametar Result MDL RDOL Jrits pua’ifier Method Cate il

82e08 10/10/12

& 23,0016 22608 10/10/13 5
5 J.0018 B2608 10/10/12 5
L 0.020 22603 10/10/13 3
E 0.0050 Bz602 10/10/13 3
¥ c.011 g2602 10/10/13 3
1% C.ocis B2602 10/10/13 3
L C.0C50 B260B 10/10/13 5
G 0.0017 82508 140/10/13 5
U D.0013 g 5 10/10/13 3
C 2.0013 ) 14/10/13 3
¢ 2.0029 g 10/10/13 3
¥ 2.0015 g8 10/10/13 3
L 0.0019 B 10710413 5
L 0.0039 g2 10/10/13 3
| g£.0C1z B 10/10/13 3
[ Ca0C11 B2 10/10/13 3
& 0.001¢ 82 10/10/13 >
o 0.001%9 8. 10/10/13 3
0,010 32,0820 8 10/10/13 5
15 2.00e0 8 10/10/13 3
3 0.00£0 8 C el RO i ) =
U 0.00189 ma /) 8 10/10/13 =}
[ 0.0018 mg/l 2 10/10/13 i
L C.00189 ma /] g 10/10/13 iy
0.083 C.0013 ma/ll B 10/10/13 S
C C.0053 mg/1 BZ 10/10/13 =

104, + Rec. 82608 10/10/13 3
romoflucromethane a4, 8 1 22602 10/10/13 z
LZ-promoflucronenzens 102 i) 27602 10/10/13 5

U= N[ (Not Detec
MDL = Mandmum Zeter
JL = Beported Ee
Mote:

The recorred analytical :lts relate only tc the sample supmitted,

This report shall rot be 11, witheocut the writte:n aporoval from ESC.

TERP S0L
EQL = EQL = TRRP MQL

aurteds TOLTTLEE RIS

Fage 13 of 30



$LESC

5:'C-1rE-N-C E-S

YOUR LAB OF CHOICE

OF ANALYS.S
Ms. Farah Donaldson
AMEC Env. &

2458 Fortune

Lexirgten, KY £0509

E3C Samole
Late Received ¥ October 08, 2013
Cescrioticn 2 ABIC - Leitchfield, HY

Sample ID MW=-17

Collected By Jacch A. Meorris

£t LBE1S20-07

Colleztion Date 104077413 17:50

Parameter Result MIL KDL Jrits Qua_ifier Method [Date oil.
TOZ (Total Organic Carbon) 380 1.5 12, ma /] 20680A  10/14/13 135}

Volatile Organics
Acetone L B2 10/10/13 200
Acrolein L 8¢ 10/10/12 200
Avrylonitrzile L 2 16/10/132 200
Eenzene L B2 10/10/13 200
Bromopenzene 0 8 12410713 2040
Eromedichlcromethans [ 828 10/10/13 200
Bromoform 9 22608 10/10/132 200
Ercmomethare U 82803 10/10/13 200
n-Butylbenzene 2 8260B  10/10/13 200
sec-Butylbe U 22608 10/10/13 200
tert-Butylbenzens L 82602 10/10/13 200
Carbor tetrachloride L ) 10/10/13 200
Chlorchenzere L 10/10/13 200
Chloredikromemethane o 1. 10/16/13 200
Ckhlorcethane 6! i B 10/10/13 200
2-Chloroethyl viryl ether L 10 10/10/13 200
Chlorcform 63 T 10/10/12 200
Chlorcmetharne 1. i} 10/10/132 200
2-Chleroctolusne S 0 10/10/13 200
:-Chlorotoluene [N 0. 1/10/13 20
Ly 2-Cibrome-3-Chlerao u il 10410412 200
1,2-Cibromoetharne E 0 10/10/13 200
Dibromomethane (& 0 10/10/12 200
Lr2=Dighi U 0. 10/10/13 200
1 1 0. 10710713 200

i 0 10/10G/13 200
; 1 16/10/12 200

_s1-Dichloroethare 0 U 10/10/13
ls2-Dichlorcethane 10/710/13
1,1-Dichloroethens 10410/13
cis-1,2-Dichloroetnens 10/10/132
trans-1,2-Cichlorcethens L 14 YOLLAT 3
ly2-Dichlorcprovane 8 10/10/13

l,1-Cichlorsproperne L
1,3-Zichloroprepane C
cis-1,3-bDichlaropronene

u =

Nk
HMDL =
RDL =
Mote:
lhe reported analyti

(biot Detaected)
Minimum Cetecticn
FRepocrted Cetection

LaD -
LaQ =

I'RRP 3LL
ERL. = EQL

Zimit
Limit =

T@ the =zample submitted,
in full, without the written aporoval

This report shall not

Repcried:

10/17/13 16:29 Brinted:

10710713
16/10/13
10/10/13
10410/ 13
R ot ol k]
18/106/13
10/10/13

200 I D 00 00 [

from ESC.




$ESC

5:C-I-E-N-C E-5

YOUR LAB OF CHOICE

REPORIL

2013
hiield, KY

Samule LD B Mu=-17

Jacch &. i85
1O/ 15850

Result

OF

AHALYSIE

i,

RDL

Cualifier

Tax 1.2.

Merchod

Late

L-lSCD*OLVlt
Z=Butanone (MZK)
Methylene Chloride

sd=Methyl rentancne

1
¥
1
I
I

(MIEK)

ppe . 1 Oplt i

bl il o

Surrogate Recovery

Tcluerne-d8 105.

Dibrocme cromethans 38.4
4—Bromoflucrobenzene 100.

= ML (kot Letected)

.JL = Feported Cetectiorn Limit =

reproduc } exoept

éencr:ed: 10417413 16129 Prinzed: 10417413 16:30

JWL = MiniTun Detecticn Limit = LOC = TRRP 5DL
Lag = PQL = EC

ical results relate cnly to the
< e il

IR

sample sUoTl
without

\RE MQL

> D

3y O M MA
e R}

i

HoO = fa O
(o

o

)

0.20

]
> O

r

[ o B o W o o W o B o0
G
3

o
[}

the

tted,
Written

ma /sl
g/l
mg /1l
ma/

mg /1
mg/ ]
mea/l
ma/sl
mey /1
ngfl
mall
mg/l
mg/1
ma/l
ma/l
mgd 1

approval

from

(FERTIRTIR e N iiN Y

R VMR TR e DI b i

ESC.

10/10/13
10/10/13
10/10/132
10/10/13
10/10/13
10/10/132
10/10/13
10/10/132
16/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
B Rl o7 R
10/10/12
10/10/13
10/10/13
10/10/13
10/10413
10/10/13
10/10/13
10/10/13
10/10/13
10/10/12
10/10/132

10/10/13
10/10/13
10/10/13

Page 1> of
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YOUR LAB OF CHQICE 15

EEPORT OF ANALYS!S
Ms. Saran Donaldson Oetopex 17, 2013
AMEC Env. & Infx aqt"LtLr; - lewina
2456 tortune Drive;
Lexingteon, XY 40303

E30 Zample & Lee1G20~-08
E Cctobper 08, 2012
3 RBTC - Lei nfdi s BY
Site ID %
Sample IC z SW-4
Ergiacr 4 B251-1Z-1002
Cellected By . Jacob A. Mcrris
Cellection Pate 1IC/07/23 11:00
Parameter Result MAOL KDL Jrits Cualifier Methad [Date Cil.
ITOT (Tatal Orgaric Carbon) 0,22 p.18 1.0 mgdl 3 9060A  10/17/12 1
L 2 10/10/13 2
U 82 10/10/12 2
5] d. 0. B2 10/10/13 2
Eerzerne U 0.0006€6 7. 8z 14/10/13 2
Bromopenzene L 0.00C70 0. a 10/10/13 2
smodichlcoromethane i 2.00076 0.0028 8 10/10/13 2
L L 0.00084 0.C02C B 10/10/13 2
=3 L. ¢.0017 0.010 8 19/10/13 2
n-Butylbenzene 15 0.,0007z az 10/10/13 2
sec-Butylbenzene 4 0.00073 g2 10/10/13 2
tert-Butylpenzene [ G.000EB0 B¢ 10/10/13 2
Carbor. tetrachleoride L 0.00C7¢ 8 10/10/13 2
Chlorckbenzere L 0.00070 az 10/10/ 2
\rlov ibromomethane I 0.000k5 1a/10/ 2
lorcethane n.006z2 0.00091 J 10/10/13 2
Chloroethyl vinyl ether (b 0.0060 10/10/13 2
lorcform 5] 0.00065 10/10/13 P
Chlorcmethane [ 0.009055 10/10/13 2
2-Chlarctoluene U 0.00073 10/10/13 2
-Chlorotoluene k5 0,00070 10/10/13 2
L, 2-Bikromg-3-Chloropropare L a,.0027 10/10/12 2
l.2-Cibromoethane & 0.00076 10/10/13 2
Dib‘cnomu*barh [ 0.00062 10/10/13 2
Ly 2-Dichlorobenzene L 0.00G70 19/10/13 2
;3-Dichlorobenzene b D DGPia 10/10/13 el
1,4 Cichlorobenzene % 10/10/132 2
tlcr]c—rd fluoromethane U o} 1 10/10/12 2
o lorcethare 0.0032 0.00052 10/10/13 2
Ly?2-Dicklorcethare 15 n.00C7z 10/10/13 2
LCichlorcethene 0.013 ; 104107413 2
' oroethene EUTE 16/12/13 25
lorcethene 0.0054 14 10/10/13 2
opane i 19710413 2
e [ 10/10/13
chl arau;sndre 1 107410413 )
ichloropropene L Iﬁ’l £13 2
hlgreprocens [ 10/10/13 2
loropropare L 10/10/13 2
apyl ether L 10/16/12 2
; 1¢/10/13 Fio

Ethylbenzere

U = Nk (Not Derected)
MDL = Minirum Cetection Limit = LOL = TRRP SCL

RDL = Reported Cetectior Limis = LOQ = PQL = EQL - IRRP MOL
Mote:

lhe reported analyti
This report shall not ce

ciily to the sample submitted,
in full, withecut the written apuroval from ESC.

&epcr:%d: 10/17/13 16:289 Printed: 10/17/13 16:20
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YOUR LAB OF CHOICE

une Drive; 2te 100

¥Y 40309

& 1lrnf-a trJ ture - Lexing

3 Cctober 08,
=BIC - Leitc

REPORL OF ANALY

MDL

tA
W

RDL

Jnits

g2=-0814282

-08

l,_“—"' tadiers

."-‘T‘_

? Butanone
Mathylene Chloride

L=Merhyl=-Z-pentancne {(MIEE)
HeLhyl tert=-batyl ether
}qlnﬁc

roethane
oethane
chlozatrifluorsethane
roethene

methane
cpang

Limit =

I&

s

o

L
]

~l=

Limis = LOG

te the

Llts relate cnly
fio: in fell,

3
~enroduced,

rals T0/17/13 16:28 Princed:

0.00051
0.000/5
0.00c70
0.0073
2.0020
7 (_)’J{ 'i
OOD

0.00051
0012
n 00061

D.OOCCF
0,00C43
0.00064
0.00077
0.00080
C.0024
G.00le
0.00073
0.0008&
0.00077
C.0C65
2.0021

POL = EQL = TRRP MOQL

Q.COZ0
0.0020
00020
0.C20
0.CL0
0.Ccz20
0.0020
0.010
0,0020
0.C02C
0.0020
0.0020
0.0020
0.0020
e e el
0,0020
0.0020
0.0020
0.G820
0.0020
0.01

0.0050
0.C02C0
0.c0z20
0.2020
0.025

0.00&80

samole scopitted,
without the written apoproval

mgil
mg/l
ma sl
g/l
T/l
ma/l
ma/sl
ma/l
Tl l
Mt
ma/ ]l
ma/fl
g/l
mall
ma/l
ma/sl
ma/ 1
mg/l
ma /1
mdl
mg/l
mg/l
mgdl
n3/1
ma/

mg/1
mey/ ]

=omen

v

B o o0

[ S O LS
o T Y

0000 (00 00 00

o D 00 0000 :r‘ o

10/10/132
1U'lDK-J
0/10/13
q’l@flq
10/10/13
10/10/13
10/10/13
16/10/13
1':1.9""’“1‘2
13/10/1
lanDIIB
10/10/13
10/10/132
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/12
10/10/13
10/12/13
10/10/13
10/10/13

10/10/13
10/10/13
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BLESC

asu'!u'.l.“l
I\L‘L’i’x'

CHECNCCGIE-S i 5
Tax T.50. 62-081428
REPORT OF AMALYS.S
Ms. Saran Doraldson Octeber 17, 2013
AMEC Env, & Infrastructure - Lexing
245€ Fcrtune Drive; Ste 100
Lexirqtcn, KY éOjC?
# 4 LABR1920-09
Late Received ¥ Cctober 08, 2013
Cescrinticon 2 RBIC - Laiteg ﬂflle, KY
Site ID' 3
Sample ID x I'RIPBLAMNE
Brodect 4 = 6221=-12-1002
Collected By r Jacco A. Morris
Collect 1 Date : 10/07/13 00:00
Farametar Result MDL RDL Jnits Qualifier Method Date oil.
Volatile Organics
Acerchne L 0.010 0.230 hiis P i 10/10/13 1
Acrplein 6] U.OUbQ 0530 mg/ B2 106/10/12 f
Acryleonitrile Q2 001G R Tl E2 10/10/13 1
Benzere [N ﬂ.OUDSB 0.0010 ma/l B2a( 10/10/113 1
Bromopenzene |3 0.00035 0.001¢ mas 32¢ 10/10/13 ]
Bromedichlgromethane 5 0.00038 0.0010 Mgl 2260 10/10/13 i
Bremoform L 0.00047 0.C01C masl 8261 10/10/13 1
Ercmemethane [ 0.00CB7 0.00350 ma ) BZe03 10/10/13 1
n-Butylbenzene H 0.00036 0.0010 e/ 82608 10/10/13 x4
sec-Butylbenzene 61 0.0003F 00010 meg /sl 82608 10/10/13 1
tert-Butylpenzene L 0.00040 g.0010 madl 26058 10/10/13 1
Carben rHerCﬁlF“l 5 0.00038 0.0010 mg/ ]l 82808 10/10/13 1
Chlore b 0.00035 0.201C 82608 10/10/13 I
Chlorcdibromomethane U 0.00033 0.co10 10/10/13 I
Lklar“ntharﬂ L 0.00345 0.0050 10/10/13 1
2-Chloroethyl vinyl ethes (e L0030 0.050 10/10/13 1
Chlercform o -..U(JDB./ 0.0050 10/10/13 1
Chlorcmethane U 0.00028 0.C025 10/10/13 1
Z2-Chlozotoluens L 0.00038 0.0010 10/10/13 1
4=Chlorotaluene L 0.00035 0.0010 14/10/13 1
1:3= Cikromo-3-Chloroprovare B 0.0013 0,23030 10/10/13 1
_s2=Cibromosthane L G.00038 0.601C 10/10/132 e
UlCZLﬂvﬂntbdFD (b4 0.00035 0.3010 10/10/12 1
L 0.00035 0.3810 14/10/13 1
U 0.0002:2 0.2010 10/10/12 1
.-orcbeuzene U 0000 ( 10/10/12 1
redifluoromethare L 0.000 10/10/12 1
s 1-Dictlorgethans l 0,000z 10/10/13 1
iy 2=bichloroethane E 0.0003¢6 10/10/13 1
ls1-Cichloroethene A 0.00040 10/10/13 1
cis=1,2-Dichloroethers (6} 0.00028 10/10/13 E
trans-1,2-Dichlorcethene 8 .00040 J4 16/10/13 -
l,2-Dichloraprcpane {Fy 0.00031 10/10/13 1
1,1-Dichloropreopers L 0.00035 13/10/13 1
Z,B—Jlu}lhrcn“ﬁrarc T 0.00037 10/10/13 1
cis-1, 3-Dichloronracere U 0.00042 10/10/13 i
trans-1,3-Dichlorcpropere [ 0.00043Z 10/10/13
2,2-;1~11ﬂ1JD:cca|~ L 0.00032 00N e 1
Di-iscpropyl ether L 0.00032 10/10/12 1
Ethyloenzere g 0.00038 10/10/13 1
Hexachloro-1, 3-putadiens [ 0.0002¢ o} ] 202 10/10/12 I
Isopropylbenzene L 0,00 0.0010 B2R02 10/10/13 1
U = NU (Not Cetected)
MOL = Minimum Detecticn Limit = LOD = TREP 5DL
ROL = Reported Detecticn Limisz — LOO = POL = EQL = IRRP MOL
Kote:
The repcrted analytical resulss relate cnly to the g > stnmitted.
This report shall rct be resraduced, except in full, without the written avvroval from ESC.
ﬂnccr:ed: 10/17/13 16:29 Prinzed: 10/17/13 16:20
Page 18 of 30
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CHIcECNCC ES

YOUR LAB OF CHOICE

Eagi 1870
ERPORT OF ANALYSIS
Octoper 17, 2013
EEC Sample & = LAG1IS20-09
Cat= = ¥ Cotoner 08, 2013
:_:_-1n"cr 3 REIC - Leitchfisld, KY
3ite ID =
Sampls LD ; TRIPBLANE
Project § : 6251-12-1002
Collected By : Jaccoh A. Morris
collection Date 10/07/13 00:00
Parameter Result MOL ROL ¥erthod Tate ok

ltocluene {5 0.00035 0.0010 603 10/10/13
s 0.0039 0,310 a0z 10/10/13

= & C.0010 0.0050 AO02  10/10/13
waentancne (M1IBE) L 5.0021 0.010 10/10/713
-butyl ether £ 0.00037 0.Co1C 14/10/13

L 3.000 0.0050
U 0.00035 0.2010
L 0,000321 0.0010
8! 0. ﬁﬂ“Ju 0.0010
U 0.0005 0.,0010
L 0.00030 0.0010
L 0.00037 0.3010
L 0.00C78 0.0050
i

10/10/12
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13
10/10/13

e B 00 0 NG T O N

1;453 chlorazerizene o 0.00023 0.001C 10/10/13
T, 254 TCLenzens U 0.00021 g.001C G ol € 2 g &

yroethane L 0.00032 0.C010
chleozeethane U 0.00038 0.2010
o

o 00 (0 00 D0 00 O 00 00 03 00 00 0003 00 00 n
§ I I} k

10/10/13
I0/10/13
10/10/13
10/10/13
10/10/132
10/10/13
10/10/413
10/10/13
10/10/13
10/10/13

0,00C&0 0.0010

0.0012 0.0050

- 0.00081 0.C025
L 0.00037 0.0010
L D.00032 0.0010
C 0.00C039 0.0010
U 0.0002¢& 2.0010
5 2.0011 08030

i

10/10/12
10/10/13
10/10/13

Dioremoflucromethane
LZ=Bromoflucrobenzene

b
oo B e |
e
LI v

1 Limit = LOC = TRRP 5DL
ior Limit = LOG = PQL = EQL = IREP MOL

“_CE:

results relate cnly toc the sample submitted.

b“" r=oroduced, except in full, withcut the written apvroval from ESC.

Reporteds 10/17/13 1&:2%2 Pripted: 10/17

Fage 1% cf 20

& b b b T b et e e

T



Attackmernt &

Lizt of Analytes with QC Qualifiers
Sample Work Eample Run
Numbex Grouw Type Aralyte 1p Quzlifier
LE&19Z20-01 WEEBROER SaMP l,1-bicalorgethane R2839127 o
WGRARCAA SAMP 1,1-Dichlerzerkene R2839127 J
WGERRIAR SAME trans-1,2-Dichlorcerbana R2833127 g
LBE1%20-02 WEEBRDER SAME Acetone R2838127 J
WGABADAA SAME trans-1,2-Dicklorcerhers R2833127 J4
WGRBREDGA SAME Irichlorocetkens RZB3g1z27 d
LB&1920-03 WEEBROER SAME Acetones R2839127 <
WGARBLAR SAME rans-1l,2-Dicrhlorcettenea R2838127 [
WGEBRDRA SAMP rig R2B830127 =
LAEL1S20-04 WERBEORA SAMP srzena R2339127 o
WGEAR0RE SRME Chlar R28B36127 )
WERBEDGE SAME 1, 1-Di¢ HZ836127 J
WGEBELED SAMP trans-1,2-Dichlorcerhers R2839127 J4
L&eR1920-05 WGhBR0RA SAMP Chlorgethane RZB39127 )
WGEEBEOAA SAMP 1,1-Dichlaroeckane RZ28329127 J
WGhARDEE SAME trans-1,2-Dichlorcethens R2B39127 JJé
LER1S20-06 WEBETO52 SAMP I0C (Tetal Organic Carpcrn) E25841214 JPL
WGa8nles 3AME l,1-Dichlorcethene R2839127 o
WGHBRORA SAME trans-1,2-Dichlcreetlere R2B35127 J4
LBE1%20-07 WCEeBeDeh SAaMP l,1-Cichloreechane R2839127 J
WGEABRGARE SAMF 1,1-Dichlorcetchkeane k2839127 J
WE6BRDRA SAME tran=z-1,7-pichlorgetkere R2838127 Jé
WEEBROAR SAMP Irichlezoethens R2Zd38127 d
Lapr1920-08 WGHRBTO52 SAME I2C (Izral Orgaric Carpzr) R2B41214 i
WGeBelon SAMPE Chlorpethane R2835127 J
WGEBROAR SAME trans-1,2-Dichlorcethearne K2832127 4
LeR1520-03 WGHEBBORE SAME trans-1,2-Dichlcroethers RZB35127 J4



Atrackment B

Explaration of 0T Qualifier Codes

Gualifier Meaning

J (EEA) — Estimated value bel
correlates with concentra

~he lowest calibration point. Confidence

J4 ciated batch QO was outside the cstavlished gualicy control zange
LEACY .
sl 7PD wvalue not apolicable for sample concentrations less than 5 times the
reporting limit.

Cralifier Report Infarmation

ESC utilizes T result gual
as required oy most certifying bod

by ESC, we have implemented E3C gualifiers to crovide more informaticn perta
rasi:lt Each mualifier is designated in the qualifier e

ng to
wlanation as e=ither EFA or

11f:

estanlished ranges. These e

mi:nless gualified as 'RT

cred) .

Cefiriticns
Acouracy — Lhe selaticnship of the sbserved wval
trize value of a known sample. Re
releyvant to sameles such as:i oo

=ries, etbc.

& of a kncwn sarple to the
ented by oercent reccvery and
samoles, matrix splke recoveries,

Evecisinn - The agresmernt
Relat

pewear, z set of samples or between duplicate samles.
toagether the results are and is recresented by

commourds that are similar in chemical composition, extracticn,
wotogravhy to analytes of interest. [1he surrodates arze used to
derermine the probacle response of the group of apalyzes that are chem-
ically lated te the surrogare corTpeund, Surrogates are added to the
sample q carvisd tharouch all stages of preparaticr and analysas,

raly ldentified Compgund: Comuounds detected ir =zamples that are
not target compounds, intezna standards, system rnitoring compounds,
cr surrogates.

u

rs are interded to provide the ESC client with more detailed irnformaticn
-he motenrizl hias of revorted data. Because of the wide rarge of ccnstituents and v
inceroorated by most EBA Tathods, it is commen for some compcunds o fall outside cof

eptions are evaluated and all repcrted data 1is valid and useable

ESE;
concerning

ariecy of

Page

sl

ifiers as set forth by the EPA Contract Laporatory Frogram and
s ipcluding MELACT. In additior to the EFA gqualifiers adopted
our analytical

a4 d



Srmmary of Hermarks for Sarples Brinsed
10/17/13 at 16:30:3%

I5FE 3igning Reports: 044
RS - Desired TAT

GW As by €020 1CP/MS Alison's direct dial B5%-3£6-3729 All scils need dry welght reppcrring.
MDL/RCL reporting

Sample: LEG1920-01 Account: MACTECLEX 10/08/13 09:00 Sue Date: 10/15/13 00:00 RET Date: 10/17/13 15:29
Zoecial Handling - Samcles will peed i ltered with a syringe filter pefors analysisz,

Sample: LG61920-02 Account: MACIECLEX : ived: 10/08/13 09:00 Zue Date: 10/15/23 20:00 B2l Cate: 10/17/13 Z&:2%9
Svecial Handling - Samples will need to b iltered with a syringe filter hetorse analysis.

Sample: L£61920-03 Account: MACIECLEX Regeived: 103/08/13 0o:pc o Date: 10/25/73 CO:00 RPI Date: 10/17/13 26:29
Soecial Handling - Samples will nesd te be filtered with a syrirge filter before analysis,

Sample: LAA1920-04 Account: MACTECLEX Received: 10/08/13 09: Date: 10/15/13 00:00 RET Date: 10/17/13 16:29
Special Handling - Samgles will need to be filtered with a syring filter pefore aralysis.

Sample: LE£1920-05 Account: MACTECLEX Received: 13/08/13 09:0C O Date: I10/15/23 NG:00 RPT Date: 10/17/13 16:29
Special Handling - Samples will need tc be filtered with a syrirn filter pefore analysis,

Sample: LAB1A20-06 Account: MACTECLEX Received: 10/08/13 C9: e Date: 10/15/13 00:00 RBT Date: 10/17/13 16:29
Scecial Handling - Samples will need to o= filtered with a syringe filter before analysis,
Sample: LE6.920-07 Account: MACTECLEX Received: 10/08/13 02:00 Due Date: 10/25/.2 00:00 22T Caze: 10/17/13 26329
Svecial Handling - Samples will need to be filtered with a syrirge filter pefors analysis.

Sample: LE61920-08 Account: MACTECLEX Received: 10/CB/13 02:00 Due Date: 10/35/13 00:00 RET Late: 10/17/13 16:29
Special Handling - Samples will need to ke filtered with a syrirge filter before analysis,

Sample: L661920-09 Account: MACTECLEX Receiveds 10/08/13 09:00 Due Date: 10/15/.3 00:00 R®T La-e: 10/17/13 16:29
Special Handling - Samoles will need to be filtered with a syrirge filter before analysis.
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Laboratory Blank
Units % -Rgd Limit Ba

Date Ana.yzed

W3686066 10/10/13
EBS0EE 10/10/
6eaheEe L0 /
iGEBE0EE 10/10/1
KGEBGDGG 1010413
EBROSE 10/10/1
h’GBGOEG Df Df-
M_.r*B""éo 3
EG'-

6!’:'.’ bo
WGEBE066

666066

erher

{MIBK)

SEREDEE
3686066

rachloride
ro

e e e e e e

T A O M T

[ ad y
Pon G0 Gn QL o0 00 D D O D0 00 O GU 0 00 OG0 A

WOEHLUED
ribeyia

t of Analytes with DO Qu




SLESC

-E-N C E-S Tax 1.9

YOUR LAB OF CHOICE Zew, 157

‘rdHL’II el eyt

cuallty Assurarce e

Ly

Lexingten, HEY 40509

(R tlo e

A
<
o
wd

Tetrachlorcethene

= 005
: rocethere < 2001 3 L0
t.ans 1 propene < .001 IGE36066 10/10/13

(=]
[anl
v

"lr_n_nrﬂ‘:‘[l’"“rt
Tricaloraoflucromethare
Vinyl chloride
¥ylenes, Total
i-3romoflunroberzene
Dibromofluoromethane
Tolusne=-d48

86086 10/1

VoA A
E]
i=1
fard

ol ig= 1 2-Da c}"orcetrﬂne < ,001
oo ant

Dxbrc of_umro ethane
sluene-dB

TOC (Total Organic Carbon) i1 ma/ L W3BEE6720 10/14/13 12:52

ICZ (Tatal Urganic CZarbon) T e L REGEFALE JOSLTATY 10012

Anaiyte Jrits Resuit RED Limit 2ef Sarn Bat=h

TOC (Total Organic Carbon) mg/1 6.51 7.00 7.25 20 LEE1914-63 WGEBET

TCZ (Total Nrgaric Carbon) mafl G-0d 0. 00 2.00 20 LEE2305-07 wWiegde 120
{Total Organic Carbon) ma/2 0.431 0.680 44.8* 20 LE61220-06 WGeET05Z
{Total Crganic Carban) e F 248 G220 13.0 a0 L66:%20-D8 W3IRBTAS2

Laporatory C
Ana_yLe Joits Fnown Va_

WGEEL064
WGRBBROES

ma/l .02

N,

T8.

o
LN oo LN
a0 La

@& P

=01 3
£.3 e
7.5 9 hf‘éant‘ou
E0.4q 5 WHRAADES
87.8 WoeEEdes
£

+un

WFSBﬁUﬁ
GC
WEOBROGR
WGEBrOGE
WaeBA06aR
WGEB606E
WGEREOER
WiaReles
WEREROER
hGGEFHGF
GERROER
IGRREDER

oropropane
ylbrnzene
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o ¢ 2013
Les Azl
Laborazory Centrol Sample
dpits Krown Val Rese_ b TaTET Bagsn

lorockenzene 87.4 T8.B~
pare b | E2.
5T 55=-143
ether 81.8 43.8-1540

9l .6 Y, 22 .a._,hBEEIEC
0.7 WOEEE066

(MIBE} 82.4 WGEBolRE
a7.0

WEEBEDEE

WGEERORA

-3 o 3y
) wnom
R = SRR

[
Ll
[ R =

m
y o
uy

ras.

=125 U.2239 95,8 WieHE D
mg/ L025 0.01986 18.5 weese 117
U%.0 o
98, 30

o
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‘EN-CT-E-S

YOUR LAB OF CHOICE

= léxingtor

Labcratary Control Sample
Ana_yzo Jrits Enown Va_ Resull e A LEmAE
TOC (Total Organic Carbon) mg/1l 15 3.2 Ll 85-115

Laboratory Contro.l Sample SDuplicate
Ana_yre deits Result Ref wReo Limzt

1.1,1,2-Tetrachiorcethane
Lol l1-Trichl otHana
Lile2y2=Tetra roethane
;,1 2-—;:1::'1 oroethane

0.
0.
L'.I.
o
Q

WicBo0an
WiBBRIES
HGE8EleE
WHaER0RS
el .v—TrL"h_ crobenzene W3aREDEE
1,2,3- 1r‘c“_o'oarcnan._ WGEBRELRA
i ~beneens 18 WGEBB0EE
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o Chlo‘-cetqyl vinyl ether 0. 20
2=k = 0 20
A=Chlor cluene o 20
4-Methyl-2-pentanone {MIBK) 0. 20
Acetone a 23.59 7
Acroclein o 2B,z WieBalesn
Acryleonitrile i 20 WGEBEIES
Benzene 0. 20 WGeEelae
Bromobernzene 0. 20 WEeE60FRG
Bromodichloromethane 1] 20 WGEEEDaE
BrowxsLarm 25 = 20 VISEBE0AR
TEetnane 0 4z 20 WI6EBdEs
avoon tetrachloride 0 8.0 20 WGEBFEDGR
20 WGeEaNng
morethane 20 WIEER0ER
v 20 WGEBEDGE
L0209 an.n 20 WEhBR0FG
ametnane 0102 6829 20 W3e8R066
~1,2-Dichloreethene .0 2 WGEBROER
‘ l,3-Dichioronropens 3 20 IGABE0ER
Ji-isopropyl ether 20 WERARDAR
Dibromomethane 24 WGEHEIES
Dichlorodif_uarorecrane 20
Einylbenzene 20
Hexacnlore-1, 240
E - py;ber.; = 20
Mathy i 20 WG6EE08E
20 WGea6lEE
20 WieBR0RE
20 WGRBEOGE
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APPENDIX B

Photo Log



RBTC — Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 1:

Marking locations in
Zone 7 Pit BOS 100
injections.

PHOTO 2:

Marking locations in
Zone 6 BOS 100
injections.




RBTC — Leitchfield, KY
AMEC Project No. 6251-12-1002

Photographs Taken 2013-12-05 through 2014-01-07
Remediation Implementation

PHOTO 3:

Marking locations in
Zone 2 BOS 100
injections.

PHOTO 4:

Concrete caring for
Zone 1B BOS 100
injection locations.



RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 5:
Cored locations for

Zone 1B BOS 100
injections.

PHOTO 6:

Cored locations for
Zone 6 BOS 100
injections.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 7:
Cored locations for

Zone 2 BOS 100
injections.

PHOTO 8:

Installation of well TWy-
16.




RBTC — Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 9:

Soil and shale from
boring TW-16.

PHOTO 10:

Close up of soil
(bottom) and shale
(top) from boring.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation iImplementation

PHOTO 11:

View of location of
wells TW-16 and TW-
17, near MW-8 and
MW-8M.

PHOTO 12:

Markings near MW-5
and MW-5M by The
Underground
Detective, showing
sanitary pipeline.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 13:

Markings inside west
gate by The
Underground
Detective, showing gas
lines.

PHOTO 14:

Same




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No, 6251-12-1002 Remediation Implementation

PHOTO 15:

Markings in Zone 1B
by the Underground
Detective, showing
storm sewer line,

PHOTO 16:

3DMe injection in
progress at F12P.
Batch mixing trailer in
background.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 20 14-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 17:

3DMe solution
temporarily over-
flowing injection point.
Absorbent sock placed
to collect loose
solution.

PHOTO 18:

Daylighting of 3DMe in
parking area through
cracks in pavement.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 19:
3DMe injection in

progress. 3DMe visible
in injection hole,

PHOTO 20:

3DMe injection near
MW-3.







RBTC — Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 21:
Same. Daylighting

between grassy area
and concrete pad.

PHOTO 22:

3DMe injection near
MW-5 and MW-5M.




RBTC — Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 23:

Same. Daylighting
seen between concrete
ramp and loading dock.

PHOTO 24:

Newly installed
permanent injection
points F35P and F36P
near west gate.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07

AMEC Project No. 6251-12-1002 Remediation Implementation
i o PHOTO 25:
il > P - S=—— /I AST representatives
(=3 = 4 N /| hydrating BOS 100
ﬁi’ T - drums to displace

nitrogen and never
contact with air.

PHOTO 26:

Preparing to inject
BOS 100 using
Geoprobe 7822DT rig
in Zone 7,







RBTC - Leitchfield. KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 25:

AST representatives
hydrating BOS 100
drums to displace
nitrogen and never
contact with air.

PHOTO 26:

Preparing to inject
BOS 100 using
Geoprobe 7822DT rig
in Zone 7.




RBTC — Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 27:

AST representative
mixing batch of BOS
100. Water tank in
foreground.

PHOTO 28:

Setting up to inject
BOS 100 in Zone 7 (Pit
G).




RBTC - Le_;'tchﬁefd. KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No, 6251-12-1002 Remediation Implementation

PHOTO 29:

Geoprobe using direct
push to reach depth
necessary for injecting
BOS 100 below
backfilled WWTR pit.

PHOTO 30:

Injecting BOS 100 in
Zone 7 (Pit E).




RBTC - Leitchfield. KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 31:
Concrete coring for

installation of borings
TW-18A and TW-18B.

01.06.2014
e’ ;::ﬁi

PHOTO 32:

Geoprobe set up to
begin drilling for well
TW-19.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 33:

Installation of TW-19
after placement of
PVC, filter sand, and
bentonite.

PHOTO 34:

Geoprobe set up for
installation of well TW-
18.




RBTC — Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 35:

AST representatives
using auger
attachment to deepen
BOS 100 injection
points in Zone 1B.




APPENDIX C

Soil Boring and Well Logs



g — FEi ' SAMPLES | MONITORING WELL CONSTRUCTION DETAILS| D
5 DESCRIPTION el € | SAMPLE] | £
| DEPTH | T
i SEE KEY SYMBOL SHEET FOR "o 0|y e T
EXPLANATION OF SYMBOLS ISAMFLER P F10 %
AND ABBREVIATIONS BELOW. ["TPE | finy  SAMPLE g [peml {f)
W ! rvee p
- ASPHALT cover LAt L Locking Expansion Cag.Concmte
Pad 127 Diameler
POORLY GRADED SAND (SP), dark | 0822 05
B 4 |\ reddish brown, medium grained. ory, 1
loosc. na ogor, lrace amount of
angular fing gravel |
CLAY (CL), clive brawn, medium, dry, | |
stiff, no ador, cohesive, low plasticity 4 04 |iGof48
T ELAYTCT) whh fne sand_oiwe .~ | 234651 | 08
brown, mals!, soft, no ador, conesve, Benionite Chips
low plasticity i l h
Salid PVC Risar, 0.75-inch 1.D.
L 4 e
———————————————— 4 . .
CLAYTCT). Diive Trown, moist, 6e80 03
- 5 — medm stif, no adar, cohasive, low | -3
plasticily |
g 1 4 48 (200148
Same as above, maisl, no odor | RO:03 46 [
|
—
- 10 — - g2 |4Botes| o
______________ e | n ¢ Filter B =
L D S B 10 5.10.95 02 Granular Filter Pack
| | stilf, no ador, cahasive, low plaslcity 108511 4 09
Same as abova, color ¢hango to Slotted PVC Screen, 0.75-inch |.D i
weakred 7 0.010-inch Slal Size =
CLAY (CL). dlive brown, dry, very shff, =]
| na oder, cohasive, low plastcity =
% b5 E
I 17 SHALE, Tighly weathered. yellowish  ——— s laggraal o Y gt =
brown, no odor = | |
—_— |
_________________ e | , |
_ s SHALE, weainereg, olive green, ory, Vg _ 1475160 52
no adar =15
— Tail Pipe and Battom Cap
REFUSAL AT 160 FEET ‘1 - Granuiar Filter Pack
. L | |

AMEC SRIGP WIPID & WELL UETCHFIELD 2014 - MW.GP) AVEC DATABASE TENMPLATE GOT 52214

GEQPROBE PUSH LENGTH:
REMARKS: AKGWA-8000-3418

STmDATE. | Yooy Logarred By CSRP | SOIL BORING / MONITORING WELL RECORI
LER: a n | ;

gg';mw: o odhDhdien Project: ROBERT BOSCH TOOL CORPORATION

METHOD: Geoprobe Direct Push I Project No:  6251-12-1002

BORING SIZE 2"

WELL:

Checked By, 5{> Boring No: TW-16

amec?




EMPLATE GDT 52214

AMEC SGP WIPID & WELL UETCHFIELD 2014 - MW.GPJ AMFC DATABASE

o | R | SAMPLES MONITORING WELL CONSTRUCTION DETAILS| D
E L | E |
E DESCRIPTION E | L el f o 5
1 SEE KEY SYMBOL SHEET FOR G| E ['m 2 | ST T
EXPLANATION OF SYMBOLS b SAMPLER, | 5 PIO H
) AND ABBREVIATIONS BELOW, 5 () | TYPE | (ia) | SAMPLE ¢ ((PPT) (mn
! TYPE |
. ASPHALT cover Locking Expansion Cag; Concrels |
POORLY GRADED SAND (SP), dark 0408 03 Pad 12" Diameler
reddish brown, medium grained, dry, G840 0.2
I 1 \loose, no ador, race amount of 1 [ |
angular fine qravel
CLAY (CL}, olive brown, dry. medium |
slift, no adar, cohesive, low plasticity |
- E { 04 |290f48
|
| |
l Sentonile Chips
Sold PVC Riser, 0.75-inch | D,
'1s_an;e3_sgbgv3;g_w ______ Pk i 4146 01
CLAY (CL) olive brown. maist. soli,
" 10 odor. wit some fine sand___ |
|- 5 —| CLAY (CL), olive brown maist, - |
medium sliff. no odor, coheswe, low | |
plasticity
i | 1 4 l2250f
4.8 48 |
|
I 1™ GLAY TC0). Tive Brown, moish, very — T EHae 05
Shff, na edor, cobasive, low plasticity
| |
|
— 10 — ~ 812 400f48|
/ | Granular Filler Pack
1 -
Same as above, color change 1o = _.;2 gsl ;gg g_;
B L - 4 1 | Slotted PVC Scresn, 0 75-inch 1D,
CLAY (CL), olive brown, moisl, | 2.010-inch Slat Siza
medium siifl, no odor, cohasive, low |
plastizily /E |
SHALE, highly wealhered, yeliowish
brown, weak cdor g L
13.45-14.6 342
< . e 4 12216 4ot 48] | = r
__________ % - =
"~ SHALE, wealhered. olve green, dry, | A
L 15 | weak odor —— - | _ =15
—_— ] | —
— Tail Pipe and Botlom Cap E
i REFUSAL AT 16.0 FEET 0 | Granular Filter Pack |
| |
| | |
START OATE: 121101203 Looerares v cste ) SOIL BORING / MONITORING WELL RECORI]
Ll TOR: ;
3 | .
ORILLER; Bein BoriiyYedKeen Project: ROBERT BOSCH TOOL CORPORATION
EQUIPMENT: 782207 !
METHOD: Geoprobe Direct Push Project No:  6251-12-1002
33?:“_’6 SI2Es: | Checked By: él J_Boring No: TW-17
GEOFROBE PUSH LENGTH.
REMARKS' AKGWA-8006-8417 amec[?




I4omo

& T

DESCRIPTION

SEE KEY SYMBOL SHEET FOR
EXPLANATION OF SYMBOLS
AND ABEREVIATIONS BELOW

ozmomr

SAMPLER]
INTERVAL
L]

I3AMPLER
M | TR

< mean

SAMPLES | MONITORING WELL CONSTRUCTION DETAILS
SAMPLE
DEPTH | T

M v|pp

tin) | sampLe| g |tePm) f
TYPE

<o0Omn
ZTHUVmMO

P
E

GRAVEL (GP), small to medium
angular, no oder

LEAN CLAY (CL), brown, maist, soft,

B

A

no odor

_____________ d-

N

-‘\LEAN CLAY (CL). orown, masst, firm,
Tnoodor o

\LEAN CLAY (CL), brown, maist, very |

soht. no ogor

LEAN CLAY (CL). orange brown with
little gray, moist, solt, no cdor

SILTY LEAN CLAY {CL-ML). brewn

1
A

with arange and gray, moisl, 5ofl, no

odor

Same as above, im, no odor

with gray, soh, noc odor

A

Ty

— 10 —

SILT {hL), gray with brown staining,
very sofl. no odor
Sara as above, firn, ro odo

Same as abovo, s, no oo

SILT (ML), gray wilh orange brown,
firm, no odar

SHALE, wealhered, gray wilh orange
brown

SHALE, gray

=0
Locking Expansion Cap, Concrete
Pad 12" Diameter

|
1 ga |1870f |

NN
X <

| 27.2 of

48 0-4 | 29
Benlonita Chips

I ‘ Selld PVC Riser, 0.75-inch 1.D.

i .8 31 L

ansl

Granaiar Filler Pack

Slotled PVC Screen, 0.75-inch 1.0,

0.010-inch Slol Size |
48 of ,
4se | 8118 35 L oo

118-12

REFUSAL AT 12.0 FEET

W T T

1
o nmeag |__| 2s Tall Fipe and Botlom Cap

Granular Filter Pack

—15

AMEC SBIGP W10 & WELL LIETCHFIELD 2014 - MW GPJ AMEC DATARASE TEMPLATE.GDT 624114

WELL:

START DATE: 1772014
CONTRACTOR: AST

DRILLER: Ben BonnBrandon
EQUIPMENT: 54L7
METHOD: Geoprobe Direct Push

BORING S1ZE:  2°

GEOPROBE PUSH LENGTH:
| REMARKS AKGWA-8002-3162

B sl Bl 'SOIL BORING / MONITORING WELL RECORI

| Project: ROBERT BOSCH TOOL CORPORATION
| Project No:  6251-12-1002

Checked By: EQ Boring No: TW-18

| amec”




] | R SAMPLES | MONITORING WELL CONSTRUCTION DETAILS| D
L € en |
E DESCRIPTION E | L [AREN B ooiReE] - 3
3 | T
.5 SEE KEY SYMBOL SHEET FOR & : i) 2 R A i
EXPLANATION OF SYMBOLS | i saMPLER o e A
| AND ASBREVIATIONS BELOW. | [ rvee g sampLe| = |(PPm) ()
1ty | D {f i) | TvPE [ ©
| |
: - g
4 CONCRETE caver i Locking Expansion Cag, Concrele
e : Pad 12" Diameter
GRAVEL (GP}, gray, angular slone, 5 -
I\mooder I i
LEAN CLAY (CL). brown, firm. no [
odor // |
7%

00 K

FAT CLAY (CL), brown, soft. no odar

_—T€rs
UK

dentonile Chips

Solig PVC Riser, 0. 75-inch |.O.
-5
AN

895 00 Granular Filor Pack

17 FAT CLAY {€L). gark brown with gray

__some gray, soft, no odor
SILTY CLAY {CL-ML). light brawn
with gray mix and dark brown black
mineral deposits, sofl, ro odor

5
AR,
)

Sy

T
Il

“8 48 0.0

.Y

s

X
SN

SILTY LEAN CLAY (CL-ML), orange
browen wilh gravy, fiemi, no odor
Same as atiove, soft

T
!

\\\\.@
|
AT

[ Siotted PVC Screen. 0.75-inch 1.0,

AMEC SE/GF WPID & WELL LIETCHFIELD 2014 - MW GP2 AMEC DATABASE TEMPLATE.GDT 52214

=10 B 9.5-1o.s| 35105 0.0 0.010-inch SlotSize | =1 L-yg
e i E———— e P —,_.,___I. —
SILT (ML), gray with liflle ight brown, | [
soft, no odor 11| ] |
SILTY CLAY [CL-ML), gray with 110 5-11.5) 105115 oe E
orange brown, sulf ro odor - b—
1115124 115124 00 =
SHALE. wealhcred, ight giay, no 1 ' | ’ Tai Pipsand Boom Cap | Wl [
= odor | e Granular Filtar Pack
REFUSAL AT 124 FEET
=15 - 1 15
|
SLARE DAL= o/ Preparea By CSRP SO BORING { MONITORING WELL RECORI
CONTRACTOR. AST Logged By: Jacab Marnis |
s S Sorscdcn 'Project: ROBERT BOSCH TOOL CORPORATION
EQUIPNENT:  54LT .
METHOD Geoprobe Direct Push Project No:  6251-12-1002
=i - i
LS kiR R Checked By S  Boring No: TW-19
= |

GEOPROBE PUSH LENGTH:

REMARKS AKGWA-A002-316% ame&




] R | SAMPLE MONITORING WELL CONSTRUCTION DETAILS| O
E B lsampies| E | £
B DESCRIPT‘ON L INTERVA c | SAMPLE | P
| OEPTH | T
T SEE KEY SYM3OL SHEET FOR & B B (- AT T
H EXCLANATION OF SYMBCLS SAMPLER| | el H
AND ABBREVIATIONS BELOW " TYPE | (in) | SAMPLE| g ((PPM) {fy
(m | TYPE
— T v X —0
ASPHALT cover t 0%_%:5 gg Locking Expansion Cap, Concrete
POCRLY GRADED SAND (SP), dam | s ' Pad 12" Diamater
reddish brown, medium grained, dry, | |
| lloose, no odar L
Same as above, wilh medium gravel,
angular | |
CLAY (CL), clive brown, modlum ) [ FBE 07
i |7\ grained. dry, sliff, no odor, cohesive, | i |dgaeaa| TR i
Vowplastielly .. oooeo oo oo | |
CLAY (CL), olive browr, moisl, soft, |
with some fine sand, no ador. ‘ Bentonite Chips
i -plast;
i | cohesive. non-plastc b l Sohd PVC Riser, 2-Inch [.D. -
| |
J 4 ! e
|
i O =1 | —5
CLAY (CL). ohve brown, medium shH,
moist, no cdor, cohesiva, low
plasticny |
i ] 1 48 260i48 -
|
i | same as avove, moist, no ador T 80:10.25 14 r
|
- 10 ~ 812 lagofas =10
—————— T A = | 10.25-10. o8
CLAY (CL) with fine sand. olive | Ei
- brown, soft, wel. no odor, cehesive. - | 10,6120 02 Granylar Filtas Pack
i ADRIPIIEHE. e i
CLAY (CL). olive brown, moist. no Slotied PVC Screen, 2-inch 1D, i
ador_vory siff. cohasive, low 0 010-inch Slot Siza
plasticity, becomes hard a1 10.75°
| Same as above. moist, no odor 7 2eey 02 r
|
) SHALE, highly weatkered, yellowish - | :g g:gg ; :
. \orown.moodor 4 12416 |47 of 42| i
SHALE, weathered, olive green. dry. | - [
no odor
|
- 15 = —15
- | Tail Pipe and Boliom Cap |
REFUSALATHBOESET ! H Granular Filler Pack (. i
| |
| - [ 1 |
START DATE-  12/10/2013 Prepared By CSRP |
CONTRACTOR: AST Logaed By: Kevin Miller SO“‘ BORlNG / MONITORING WELL RECORE]
DRILLER: Ben Borth/Ted Keen | P
EQUIPMENT:  7322DT | Project: ROBERT BOSCH TOOL CORPORATION
METHOD Geoprote Direct Push ‘ Project No:  6251-12-1002
BORING SIZE. 27 P N
WELL: Checked By, 551> Boring No: MW-32
GEOPROBE PUSH LENGTH:

REMARKS: AKGWA-8006-8416

ANEC SBGP VWPID & WELL LIETCHFIELD 201 - MW GPJ AMEC DATAARSE TEMPLATE GOT 22014

amec®




AMEC ENV SOIL BORING WITH PID LIETCHFIELD 20146 - NO MW.GFJ AMEC DATABASE TEMPLATE GDT 62414

e R |
E DESCRIPTION L & lsavee J B |__SAMPLES | REMARKS
E | E L wizaval ¢ [Sample _
5 G E () 0 DEPTH | T PID Note: No information on tha
H E v v (" ¥ borings shoulo bo used withou!
SEE KEY SYNMBOL SHEET FOR EXPLAMNATION | N | sampPLE | =] {rpm) | consiering the onlve conlen! of
m OF SYMBOLS AND ABBREVIATIONS BELOW. () (ny TYPE  {In) | SAVPLE| | the main document
"0 . |
Mo racovery |
|
- 5 — .. =
- ‘O - | Al |
|
I
BORING TERMINATED AT 12.0 FEET -
— 15 — N N
| ‘ |

START DATE: 1712014
CONTRACTOR: AST

DRILLER: Ben Borth/Brardon
EQUIPMENT:  54LT

METHOD: Geoprobe Direcl Push
HOLE DIA - 2*

GEOPROBE PUSH LENGTH:
REMARKS:

Prepared By CSRP
Logged By: Jacob Marris

SOIL BORING RECORD

Project: ROBERT BOSCH TOOL CORPORATION
| Project No©  6251-12-1002

Checked By S0 Boring No: TW-18A

amec?




ENV SOIL BORING WATHPID LIETCHFICLD 2014 - NO MW GP} AMEC DATABASE TEMPLATE GDT Br2ar4

AMEC

GEOPROBE PUSHh LENGTH:

REMARKS

T
0 . R
< DESCRIPTION IE E SAMPLEJ E ISM_‘E'I):‘MF?LES REMARKS
P c | E NTE;;}VA 8 DEPTH | T sig Note: No information an the
; E W | v | (ny Y (ppm) borings should bo used without
| SEE KEY SYMBOL SHEET FOR EXPLANATION N SAVPLE x| © ‘ cansilering 10 enles conient o
{h OF SYMBOLS AND ABSREVIATIONS BELOW. ] () TYPE | (n.) S\pe E| %
— 0 GRAVEL [GF) wilh clay, brown, medinm grained. very oA
\moist. ng odor /
SAND (SP), brown, fine grained, wet, no odor
' |
| 386
] I 1 04 of 0-4 07
48
A 4 | L ||
|
|
= [ o
|
! J 83 |
F 7 r 48 | ai | 4B 0.4
| as
|
i |
| CLAY {CL). brown. wel. no odor % |
T LAY (CL) with s, brown, wel no edor |
/ ook
i /— o812 | of 8-12 06
| & |
|~ CLAY(CL), bown, sofi, wet, no odor / ! '
), brown, soft, wel, no odor
| o 73 |
g:é:: CLAY (CL-ML). brown, wel, no odor. madium angular ?E;% |
W '
i NG RECOVERY | [ | z N
124128 | of | 12128 06
Q.
| I REFUSALAT 128 FEET L i —
- 15 —f - -
. | |
START DATE:  1/7/20%4 Prepared By, CSRP |
CONTRACTOR' AST Logged By. Jacob Morris | SOIL BORING RECORD
DRILLER: Ben Borth/Brandon | Braipat:
Ko i Project: ROBERT BOSCH TOOL CORPORATION
METHOD: Geoprobe Direct Push Project No:  6251-12-1002
HOLE DA - g

Checked By 2D Boring No: TW-18B

amec®




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 21:
Same. Daylighting

between grassy area
and concrete pad.

PHOTO 22:

3DMe injection near
MW-5 and MW-5M.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6257-12-1002 Remediation Implementation

PHOTO 23:
Same. Daylighting

seen between concrete
ramp and loading dock.

PHOTO 24:

Newly installed
permanent injection
points F35P and F36P
near west gate.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediationt Implementation

PHOTO 25:

AST representatives
hydrating BOS 100
drums to displace
nitrogen and never
contact with air.

PHOTO 26:

Preparing to inject
BOS 100 using
Geoprobe 7822DT rig
in Zone 7.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 27:

AST representative
mixing batch of BOS
100. Water tank in
foreground.

PHOTO 28:

Setting up to inject
BOS 100 in Zone 7 (Pit
G).




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 29:

Geoprobe using direct
push to reach depth
necessary for injecting
BOS 100 below
backfilled WWTR pit.

PHOTO 30:

Injecting BOS 100 in
Zone 7 (Pit E).




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 31:
Concrete caring for

installation of borings
TW-18A and TW-18B.

01.06.2014

Wik

s ¥

PHOTO 32:

Geoprobe set up to
begin drilling for well
TW-19.




RBTC - Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 33:

Installation of TW-19
after placement of
PVC, filter sand, and
bentonite.

PHOTO 34:

Geoprobe set up for
installation of well TW-
18.




RBTC — Leitchfield, KY Photographs Taken 2013-12-05 through 2014-01-07
AMEC Project No. 6251-12-1002 Remediation Implementation

PHOTO 35:

AST representatives
using auger
attachment to deepen
BOS 100 injection
points in Zone 1B.




APPENDIX C

Soil Boring and Well Logs



MW GPJ AMEC DATABASE TENPLATE GOT S2UNS

AMEC SBYGP WIPIO & WELL LICTCHFIELD 2014 -

‘ R wi TR
E | L E loauier] b SAMPLES_[ MONITORING WELL CONSTRUCTION DETAILS
£ DESCRIPTION E L |wremval ¢ | SAMPLET
T " G E ) ¢ | DERPTH T |
SEE KEY 5YMBOL SHEET FOR £ v | v TR
" EXPLANATION OF SYMBOLS ] saLeR ol 8
AND ABBREVIATIONS BELOW TYRE | SAMPLE |
t = e ) & | e | PRee B | |
i ASPHALT cover LB R Locking Expansion Cag. Concrale
Pad 12" Diamater
POORLY GRADED SAND (SP), dark | peza 05
J | reddish brown, medium gralned. ary, - | !
lpose, no odar, trace amaunt of
angular fing gravel |
CLAY (CL). olive brown, medium, dry, |
stiff, no adar, cahesive, 1ow plaslicity o 4 04 1Gol4ad
——————————————— 234 oe
CLAY {CL} wilh fine sand, olive | | 85 | .
brown, moisl, soft, o ador, conesve. Bentonite Chips
1 taw plasticily 1
| | Solid PVC Risor, 0.75-inch 1.D.
i 4 b [ _],_
~ LAY TCL), Difve brown, moist, anEg | B2
— 5 —  medwm silf, no ador, conesive, low |
plasticily !
- 1 - 4 48 |200f48]
=
Same as above, mais!. no odor g | 80-105 08 i
|
[ | —
| =
- 10 — — 812 .450548| -10
|
e | s 2 Granular Filter P
CLAY (CL). clive brawn, moisl, vary | 105-10.95 oz rafular FlerFack
| stilf, no edar, cohasive, low plasticity A 10.85-11 4| 0.9
Same as above, color change to | Siotted PVC Screen, 0.75-inch 1.0 E
weskred o 0.010-inch Slal Size =l
CLAY (CL). olive brown, dry, very shiff. | =]
| na ader, cohasive, low plasticity b o i
|
i ) | E
. " =
i T SHALE, highty weathered, yellowish ﬁ P o4 L
rown. no odor = |
— | |
_________________ | : |
15 — SHALE, weather=a, olive green, ory, % ! el 52 | }é '_ &
no ador _— | =
| f——— = !
; = 1 Tail Pipe and Bottom Cap ; |
REFUSAL AT 160 FEET '|| _ Granular Fiter Back .|
START DATE.  12/10/2013 Prepared By: CSRP |
ipan o L sy CSEP | SOIL BORING / MONITORING WELL RECORLE
DRILLER: Ben BorthiTed Keen 3 ;
EQUPMENT: 782207 Project: ROBERT BOSCH TOOL CORPORATION
METHOD: Geoprobe Direct Push

| Project No:  6251-12-1002
BORING SIZE 2" —_ "
o Checked By, {  Boring No: TW-16

GEQPROBE PUSHLENGTH:
| amec”

REMARKS: AKGWA-BD06-8418




CMPLATE GDT 5r22/14

3P WWIPID & WELL LIETCHFIELD 2014 - MW.GPJ AMEC DATABASE

AMEC 5

D | R | SAMPLES MONITORING WELL CONSTRUCTION DETAILS| D
Lo E
= DESCRIPTION £ L et & rSameie) | I g
; DEPTH T
3 SEE KEY SYMBOL SHEET FOR 2 5 U (- | ol . | T
EXPLANATION OF SYMBOLS N SAMPLER 6., = H
AND ABBREVIATIONS BELOW, TYPE | () | SAMPLE| o ((POT) ()
() o i) )| Tvee | £
u —0
ASPHALT cover Locking Expansion Cap, Concrele
FOORLY GRADED SAND (SF), Gark G0l 3 ~eaL sl
reddish brown, medium grzined, dry, 0.840 0.2
- 1 \loose, no ador, trace amount of 1 |
angular fine gravel |
CLAY (CL}). oliva brown, dry, medium |
sliff, no ador, conhesive. low plasticity | |
- E 4 04 [290748
|
Jentonile Chips
| Sobd PVC Riser, 0,75-inch 1 D,
] i |
= g_arie‘isgbg\,i ay e 4146 0.1
CLAY (CL), olive brown, maist, solt,
"\ 0 0dor. witn some fine sand_ __
l— 5 —| CLAY (CL), olive brown. mo'st. - =5
medium sIlff, no odor, cohesive, low | |
plasticity |
] 2250f
i ) 4R @
|
)
i T ELAYTCL), Glive brown, molsl, very 1 go:3a 03
hff, no odor, cohesive, law plastcily
I |
10 = ~ 812 a0'of 48, 10
| Granular Filter Pack
'0 65- 7
J Same as above, color change 1o = ,/A |1g 351;?12 ga
i Oweaxees 1 1 ) Slolted PVC Screen, O 75-ineh 1.D.,
CLAY (CL). olive brown, moisl, 0.010-inch Siol Size
medlum $1H. no odor, cohasive, low |
plasticity /E |
SHALE, highly wealhered, yellowsh = I
brown, weak edor —— B
N — i
%; 13 45-14. 5 a2 |
T SHALE, weatherad. olwe green, dry, |
- 15 - weak odor =15
| =
Tail Pipe and Botlom Cap
i ~ REFUSAL AY 16.0 FEET - Granular Filter Pack
1 |
START DATE:  12/10/2013 Prepares 8y CSEP ) SOIL BORING / MONITORING WELL RECOR
CONTRACTOR: AST Logged By: Kevin Miller |
DRILLER: Ben Borth/Ted Keen Project: ROBERT BOSCH TOOL CORPORATION
EQUIBMENT, 182207 ]
METHOD: Geoproba Direct Push Project No: 6251-12-1002
eaNasEe Checked By: =512 Boring No: TW-17

GEQOPROBE PUSH LENGTH:
REMARKS: AKGWA-8006-8417

amec®




SAMPLES | MONITORING WELL CONSTRUCTION DETAILS
SAMPLE]| |
i DEPTH

()
SAMPLER)
vee | (iny | SAMPLE
| | TYPE
GRAVEL (GP). smali lo medium b ’

SAMPLER)
INTERWVAL

DESCRIPTION

SEE KEY SYMBOL SHEET FOR
EXPLANATION OF SYMBOLS
AND ABSREVIATIONS BELOW

I-0omo

<mrrm
<oomn

PiD
(ppm)

ozmomr

It
Y
P
E

..\
2=

&

|
S FraTmmOo

angular, no odor AN
LEAN CLAY (CLJ. brown, maist, sofl, __
£ qaeder o J-
LEAN CLAY (CL). brown, mo:st, firm, |
no odor Bl

Locking Expansion Cag, Concrete
Pad 12" Diameter

T
Il

J ‘soft.noodor ] g4 [1870F

J
LEAN CLAY [CL), orange brown with a8
little gray, molist, soft, no cdor |

04 | 29
Banienita Chips

Solld PVYC Riser, 0.75-inch 1.0

DI

|- 5 | SILTY LEAN CLAY {CL-ML). brown
with arange and gray. maisl, soft, ng
odor |

|
: . - 1 a8 (F20 g a1 !

Same as avave. fim, no odor
SILTY LEAN CLAY [CL-ML), brawn
with gray, soft. no odor
SILT {ML), gray with browr: stainng,
very sofl, nn odor
Samma as above, firm, ro odor

]
i3

T

1 Same as above. stifl, no odor e

Granaiar Filler Pack

SILT {ML), aray. firm, no cdor | Slotied PVC Screen, 0.75-inch 1.0,
0010-inch S'ot Sizé |
48 of

— 10 —| Same as above, soft, no odor | — — 8118 | 4586 818 35 |

SILT (ML}, gray with orange brown,
firm, no odar

SHALE, wealnared. gray wiln orange
bigwn

=

|
|
|
|
:
I
|
I
;
|
FIITIII'Ilﬂ'ITﬂTl'I'ﬂTﬂﬂHHTIHII!IHIIHI!

a3
g 1= SHALE, gray P EEN: SR ez [ 25 Tail Pine and Bottom
REFUSAL AT 120 FEET ' = i i

Granular Filler Pack

STARTOATE: 172014 o .
CONTRACTOR: AST Loggifé’;ri‘ifo’éﬁﬁii | SOIL BORING / MONITORING WELL RECORE
DRILLER; Be nagi )
e M  Project: ROBERT BOSCH TOOL CORPORATION

METHOD. Geoprobe Direct Push i - 12
ity S | Project No:  6251-12-1002

| WELL: ‘Checked By: S0 Boring No: TW-18
GEOPROBE PUSH LENGTH:

| REMARKS AKGWA.8002-3162 l amec@

AMEC SBIGP WPID & WELL LIETCHFIELD 2074 - MW GPJ ANMEC DATARASE TEMPLATE.GDT &12411




Pl ANEC DATABASE TEMPLATE GOT 522114

G

C SH/GF WiRID & WELL LIETCHFIELD 2004 . mw

Al

D ' R SAMPLES | MONITORING WELL CONSTRUCTION DETAILS| D
L E !
5 DESCRIPTION E [ L [(RbeR B ogies :
DEPTH |
I | SeekevsvMBoL sHEeT FOR i2q E sl (A R B T
"o EXPLANATION GF SYMBOLS N S AMPLE p | PO H
; AND ASBREVIATIONS BEL O, [TYRE ' (iny | samsue] © |ipom) ()
iy 8] ) 5
H | | 2 | | TYPE | . Lo
X CONCRETE cover e Locking Expansion Cap, Concrela
S -1 R Fad 1£'D.-ame!er
- f-‘-‘--\-
GRAVEL (GPY, gray, angular slone, o
Fydeder. _ T
LEAN CLAY (CL). brown, firm, ne
odor / |
| |
FAT CLAY (CL), brown, soft, no odor &4 | 04 A
| |
ey T J Bentanite Chips
FAT CLAY (CL). dark brows with gray
g A cooger, , '
FAT CLAY (CL). dark brown witt | So'id PVC Riser, (.75-inch 1D,
J-50me gray, soft, no odor L - !
SILTY CLAY (CL-ML), light brown 7 ]
with gray mix and dark brawn black ]
mineral deposits, solt o oder ¥
- 5 - 270
/
#as
.r; |
11
- %ﬂ 7t 48 48 0.0
A
) | |
]
% ¢
] 74
ja‘
|
| SICTY LEAN LAY (e, orange |
brown with gray, fim, na odor
Same as above, soft
co Granular Filter Pack =
Slolted PVYC Screen, 0.75-inch La, -
L l'35105 00 0010inch SiotSize | = |,
ST {EL)__gra_y witn lille Wght brown, |
501, no ndor |
T SILTY CLAY (CLNL, gy wii—— tosursl | o0 !
orange beown, sulf, ro odar | |
: 4115124 1512 0g .
SHALE, wealhcred, ight gray. 1o Tail Pips and Botlam Cap ,
—\odor RN i I S Granular Filler Pack ———
REFUSAL AT 12 4 FEET >‘
1
- 15 - | 15
[ ]
| L J__
START DATE:  1,7/2014 Srepacsd By CSRP | GO|L BORING / MONITORING WELL RECORI
CONTRACTOR: AST Logged By Jacab Morrs |
R LLER: Sen Borhilizandon 'Project: ROBERT BOSCH TOOL CORPORATION
EQUIPNMENT: 5aLT :
METHOD Geoprobe Direct Push | Project No:  6251-12-1002
[ -l .
L BSE 2 Checked By: S5  Boring No: TW-19

GEOPROBE PUSH LENGTH:

REMARKS: AKGWA-8002-3163 | amec?




WELL LIETCHFIELD 201¢€ - MW GPJ AMEC DATARRSE TEMFLATE GOT sraha

ANEC SBIGPWPID &

GEOPROBE PUSH LENGTH:
REMARKS: AKGWA-8006-8416

D ) [ 8 louren E SAMPLES MONITORING WELL CONSTRUCTION DETAILS| D
£ DESCRIPTION | E L peEEl & [SAmece[ =
T _ G £ M | 0 | DEPTH | T 1
SEE KEY SYM30L SHEET FOR c v v {1y v | sin
H EXPLANATION OF SYMBCéir N SAMPLER | B (pom) {If-t}
AND ABBREVIATIONS BELO! TYPE SAMPLE +
M Bl W | ) e | ©
Y | ASPHALT cover l a%&jis Eg Lacking Expansion Cag. Concrele 0
BOORLY GRADED SAND (SP), dark | s Pad 12° Diamater
roddish brown, medium granad, dry, |
1 Vioose, no odor J L
Same as above, wilh medium graval, |
angular i |
CLAY {CL), glive brown, madium : | 18:515 07 é
| 17 grained, cry, sliff, no odar, coheslve, | 1 o2 |250048 i
vowplasticlty o | |
CLAY[CL), olive browr, mois!, soft, ) .
with same fine sand, no cdor. | | Bentlonite Chips
i 4 TRARANEE HOIERR0E 1 l Sohd PYC Riser, 2.inch 1D [
i 3 D
|
] . ‘ g g.
|
o B o e A - | 9.4,_5
CLAY {CL). ohve brown, medium stff,
moist, ho odor, canesive, low
plasticiy |
| A 4 4B Z6ol4E r
I =
i 1 same as aoove. moist. na cdor I_ 80-1025 A E r
L - | = |
=]
) |
- 10 — 812 440048 —10
—————— e = = —— = | 10.25-10.§ 08
CLAY (CL} wilh fine sand, olwe | \ar Filter P,
brown, solf, wel. no odor, cehesive. 106120 0.2 Glanvlanfitar ek
) wpen-plastic !
CLAY (CL). ohve brown, moist, no Sletted PYVC Screen, 2-inch 1D, =
cdor. very siiff,  cohasive, low 0 010-inch Slot Size
piaslicity, becomes hard at 10.75 ‘
Same as above, Moist. nd odor 120435 92 = |’
1
o— L
|
= SHALE. nighly weathered, yellowish :g glgg é : =]
B \brown, noedor  _ _ _ _ _ _ _ { E 4 1216 |47 of 48 r
SHALE, wealhared, olive green, dry. | |
no odar E— |
! =]
— 15 7 = 15
) | Tail Pipe and Boltom Cap |
REFUSAL AT 160 FEET | Granular Filler Pack |
| | |
|
START DATE: 127102013 Prepared By. CSRP |
CONTRACTOR: AST Logged By: Kevin Miller SOIL BORING / MON‘TOR‘NG WELL RECOR[
DRILLER: Ben BorthiTed Keen | —
EOUIPMENT: 782207 Project: ROBERT BOSCH TOOL CORPORATION
METHOD Geaprobe Direct Push i Project No:  6251-12-1002
SORING SIZE. 27 < .
e Checked By. S>[D__ Boring No: MW-32

amec”




ANLC ENV SOIL BORING W

HPID LIETCHFIELD 2076 - NDO MW.GPJ AMEC DATABASE TEMPLATE GDT 624114

8] R |

E DESCRIPTION E E | SAMPLE E SAME’:MPLES | REMARKS

$ G E WTT:]ML (C) DEPTH | T PID Note: Ng information on tha

H E W W i (i Y {ppm) borings should be vsed withoul

SEE KEY SYMBOL SHEET FOR EXPLANATION |~ SAMPLE | : P | Cms-'djﬂﬁng ”:*' onitre conlent of

(n OF SYMBOLS AND ABBREVIATIONS BELOW, D I TYPE  (in) | s»;: PLE| € he main document

- D ——— |
Mo racovery
~ & L =
= 10 — = s
BORING TERMINATED AT 12.0 FEET i
| |
START DATE:. /72014 Prepared By CSRP
CONTRACTOR: AST Logged By: Jacob Morris SOIL BOR*NG RECORD
DRILLER: Ben 8orh/Brandon ;
. oo Project:  ROBERT BOSCH TOOL CORPORATION
METHOD: Geoprobe Direcl Push | Project No-  6251-12-1002
HOLE DIA . 22 .
Checked By SD - TW-

GEOPROBE PUSH LENGTH: | Y =2 Bor'ng NO 1 BA
REMARKS: |

amec”




- NO MW GP) AMEC DATABASE TCMPLATE GOT &24714

ENV SOIL BORING WATH 1D UETCHPIELD 2014

AMEC

o OF SYMBOL

o> TH4TMO

| SEE KEY SYMBOL SHEET FOR EXPLANATION

DESCRIPTION

S AND ABBREVIATIONS BELOW.

ozmome

<mrm

SAMPLE
NTERVALS
L]

SAMPLE
TYPE
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